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ABSTRACT 
 
 
Geographic Information Systems (GIS) are generally implemented in a top-down manner 
and do not inherently support public participation. It is believed that when such GIS 
applications are supported with collaboration and decision-aid tools this gap can be 
reduced. This study explores the participatory tools and technologies that support spatial 
decision making. A step by step process is proposed to guide the selection of participation 
tools and technologies in different scenarios. An online application prototype is developed 
with the tools suggested by the step by step process to support public participation in the 
Ames Urban Fringe Plan in Story County, Iowa. This application is evaluated for its 
effectiveness based on the survey feedback received from the participants and interview 
responses. Opportunities, challenges and future recommendations are presented.  
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Chapter 1: I$TRODUCTIO$ 
“It is not enough for a handful of experts to attempt the solution of a problem, to solve it, 
and then apply it. The restriction of knowledge to an elite group destroys the spirit of 
society and leads to its intellectual impoverishment.” 
Attributed to an address by Albert Einstein at Caltech, 1931.  
1.1 Background 
"Today with the maturation of technology, geographic information systems (GIS) 
provide governments, organizations, and policy makers with improved data and 
information for database management, visualization, and analytical tools in 
environmental planning. However, when taking into consideration the 
significance of public involvement in the whole planning process, traditional GIS 
has not fully incorporated the public needs into GIS technology or facilitated 
public participation." (Lee, Kwang-Sub, 2002) 
 
There exists a concern both in academia and planning practice that Geographic 
Information Systems (GIS) is generally implemented in a top-down manner as opposed to 
a bottom-up fashion involving all the stakeholders from the very beginning of the 
planning process as is recommended in participatory planning literature. Some critics 
(Clark, 1998) further argue that GIS is "inherently authoritarian and techno-centric" 
warning that GIS can create technocratic elite and exclude from the process those who 
cannot implement these technologies (Lee, Kwang-Sub, 2002). 
 
Public Participation GIS (PPGIS) is a response to this concern of specialized, top-
down and technical savvy qualities of GIS. In recent times, planning scholars and GIS 
specialists have tried to close the gap between public participation, technology and its 
applications. PPGIS is rooted in this trend. It is "conceived broadly as an integrative and 
inclusive process-based set of methods and technologies amenable to public participation, 
multiple viewpoints, and diverse forms of information" (Krygier, 1998). Henceforth in 
this discussion, GIS is considered as Barndt (1998) conceptualized it to be "not limited to 
just software but which also incorporates visualization and communication tools, 
information systems, analysis procedures and the mechanisms for decision support". 
According to Nyerges et al (2006), when we integrate these communication technologies 
with basic "GIS capabilities like data management, spatial analysis and map display", we 
create an enhanced version of GIS which they call "Participatory GIS."  
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Internet, as a popular platform for communication, is changing the ways that we 
capture and manipulate spatial information by providing us with "highly customized, 
accessible, and interactive sources of public information" (Banger, 2001). So, it is 
expected that the implementation of an online GIS model would provide interactive 
mapping and spatial analysis capabilities for enhancing public participation in decision-
making processes. In this context, the purpose of this study is to explore the potential of 
online tools and 'Public Participation GIS' to support public participation in community 
planning projects.  
 Jankowski and Nyerges (2003) also observe that there is little understanding 
available in literature about "the equitable benefits and costs, efficiency and effectiveness 
of the different models of participation", and also how these models structure participant 
interaction. This study is a response to their observation of a clear need to explore "when, 
in what context, and how, one should apply participatory approaches to spatial decision 
problems and which information and communication technologies should be employed in 
their support" (Jankowski and Nyerges, 2003) . 
1.2 Objectives of the study: 
Specific objectives of this thesis research include:  
1. To explore the linkage(s) between GIS and collaborative decision-making in the 
context of community planning; 
2. To develop a step by step process that guides the development of an online GIS 
application in the selection of the appropriate participation tools and technologies, 
suitable to the context;  
3. To develop and implement an online application that suits the needs of a real-
world planning context; and  
4. To evaluate the online application’s effectiveness as perceived by its participants. 
1.3 Research Questions 
1. What are the different Internet tools and technologies that can improve public 
participation in different community settings?  
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2. How do we determine the choice of Internet tools and technologies that are 
appropriate for a particular participation setting? 
3. How do the planning staff and review committee members of Story County and 
Ames area perceive the value and effectiveness of the online application? 
a. Which system capabilities seem to have more value? 
b. What were the opportunities and challenges to implementing the online 
application in the context of Story County/ Ames area? 
1.4 Scope of the study 
This study is directed towards planners, designers, and also community leaders 
and members who seek to implement participatory methods in shaping their 
communities. The intent here is to demonstrate the effectiveness of an interactive online 
GIS in extending the reach and effectiveness of public participation in community 
planning, and to encourage its use. It is not the intent to answer the implicitly underlying 
question of whether public participation really leads to empowerment of citizens or to a 
better planning outcome. But one can expect that better planning and design choices can 
be made when members of the community are equipped with interactive mapping and 
spatial analysis capabilities. The attempt is to only evaluate the effectiveness of the 
developed interactive online GIS application in supporting participation in the experiment 
and not to evaluate ‘participation’ per-se. 
Even while the range of available technologies to enhance participation could be 
broad; the social, political and financial conditions may dictate the selection of methods 
and technologies that may not be the best from a purely technical stand point that is taken 
in the tool’s development. Ferraz de Abreu (2002) suggests that we can perceive 
participation in two facets : process and technology. He further elaborates:  
The process facet of participation concerns a) the choice of timing and 
opportunities to involve citizens before, during and after the decision-making; b) 
the choice of techniques of participation; and c) the degree of influence citizens 
may have in the final decision and in aftermath monitoring mechanisms. The 
technology facet of participation concerns the choice of Information Technologies 
(ITs) used in each step of the process and the attributes of the used IT, relevant to 
the process (Ferraz de Abreu, 2002). 
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This study is limited only to the technological facet of participation. And amongst 
the many information technologies that are available the focus is on the combination of 
multimedia computer technologies, Internet and GIS applied in the context of public 
participation in decision-making. The study does not entail the choice of the participation 
process itself but attempts to make the best of the contextual setting it is situated in, 
acknowledging the "role of local political context in enhancing and limiting PPGIS 
production" (Ghose and Elwood, 2003). 
1.5 Research Methodology & Thesis Roadmap 
The main techniques employed in the different stages of this thesis are: Literature 
review; Case-study application; and Survey and Interview questionnaire. These are 
employed in a three phase sequential mixed methods approach as illustrated in Figure 1.  
In the first phase, the state-of-the-art of both information technology and public 
participation domains are reviewed. In Chapter 2, we present two theoretical frameworks: 
public participation theory and participation technology. Here, we shall review the 
structural framework that assists in considering the conceptual and methodological 
considerations which guide this research. In Chapter 3, these two pieces are then 
combined to develop a step by step process that informs the reader with the different 
ways to implement PPGIS.  the 'state of the art' technologies that can support public 
participation processes are reviewed. The system components that make up typical online 
applications are also discussed here. In Chapter 4, two case studies of implemented 
participation projects relevant to decision-support models are reviewed. This discussion 
also informs the design of our online GIS application. In Chapter 5, the theoretical 
frameworks and technological tools discussed in the preceding chapters are synthesized 
to present a step by step process to assist the design of an online GIS application. 
Chapter 6 alone constitutes the second phase. In this chapter the online 
application developed for the Ames Urban Fringe Plan is presented and the website 
framework for the deployment of this application is also described. 
The third phase constitutes of chapters 7 and 8. In Chapter 7, the implementation 
procedures and observations made in the participation process are explained. The 
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Chapter2: THEORETICAL FRAMEWORKS 
In this chapter, we present the ladder frameworks of public participation and 
structural frameworks of decision-making that were studied in the literature review. 
These frameworks help to formulate the list of techniques and tasks to be accomplished 
through the online GIS application 
2.1 Public Participation Frameworks 
Traditional methods of public participation at planning meetings such as public 
hearings are usually reactionary and often involve an atmosphere of confrontation. They 
tend to be "dominated by individuals who may have extreme views that may not 
necessarily represent the views of the wider public" (Carver et al, 1999). In the absence 
of moderation, those vocal few may still dominate the discussion, even on the Internet 
platform, but it allows those who refrain from expressing their concerns an equal chance 
to 'speak up' (Kingston et al, 2000). Planning meetings often tend to take place at specific 
times (usually in the evenings) limiting the number of people who may be able to attend. 
The distance and commuting difficulties for some people, especially the disabled and the 
elderly, may further restrict them from attending these meetings even if they are 
interested to participate. Those people who have limited options to participate in 
decisions that affect their communities can become dissatisfied and can alienate 
themselves from participating in the decisions that affect their community’s development.  
Typical options available for citizen involvement are three to five minutes time in 
a public hearing; or participating in a series of workshops guided and formulated by the 
city staff, where schedule and time constraints limit access to many citizens. On the other 
hand, multimedia enabled Internet tools can provide unlimited access to users at their 
own convenient time and location. Various levels of interaction, visualization and 
decision-aid capabilities can be made possible over the Internet.  
2.1.1 Ladder frameworks of participation 
Rowe and Frewer (2004) define public participation as "the practice of involving 
members of the public in agenda-setting, decision-making, and policy-forming activities 
of organizations/ institutions responsible for policy development". While high levels of 
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public participation may mean involving the public in all the three activities described in 
the definition, in practice a participation process may not incorporate all of those 
activities. And even if all of those activities are covered in the process, they may be 
realized to different degrees or levels.  
Arnstein (1969) introduced a 'ladder framework' to classify participation formats 
by their varying degrees of empowerment. This ladder describes eight steps of increasing 
involvement and power sharing where its bottom rungs indicate lower levels of 
participation and power distribution and they increase as we move up the ladder. At the 
lower most rung, the responsible authority can provide information to the public. And at 
the top most rung, the responsible authority can delegate power to a group of individuals 
to make decisions on its behalf. Scholars and practitioners have been using the ladder 
framework to study, design and evaluate citizen participation processes. There are many 
variations of the ladder frameworks available in the literature today. Weidemann and 
Femers (1993) have proposed a framework emphasizing the nexus between participation 
and information. In their ladder, public participation increases with citizens’ access to 
information and the rights they have in decision-making. The interesting feature of this 
framework is that higher levels in the ladder can be reached only by fulfilling the 
requirements of the lower steps in the ladder. This makes the ladder to be structured into 
different stages of participation in the same process of what was conceived earlier as 
different levels of participation. So, while Arnstein’s ladder (Figure 2a) classifies 
processes into levels of public empowerment, Weidemann and Femers’ ladder (Figure 
2b) is structured in phases of a decision-making process (from bottom to top): 
information provision, agenda-setting, risk-assessment and option recommendations; and 
final decision. This structure will be useful to adopt online participation ladders to a 
similar classification. 
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a. Arnstein’s ladder of participation b. Weidemann and Femers’ Public  
Participation Ladder 
Figure 2. Ladders of Citizen Participation  
Source: a. Arnstein (1969); b. Weidemann and Femers (1993) 
e-Participation Ladder 
Kingston (2002) and Carver (2001) present a classification of e-participation 
analogous to Weidemann and Femer’s public participation ladder (Figure 2b) that begins 
with ‘Online Service delivery’ and ends in ‘Online decision support systems’. Smith and 
colleagues (2002) have extended that classification to include ‘community design’ and 
‘virtual worlds’ for their Woodberry Down experiment to include their project’s design 
issues and also involve more users than the decision support systems (Figure 3). The e-
participation ladder illustrates the different forms of online participation based on the 
levels of interaction involved. Referring to Arnstein’s classification (Figure 2a) this 
ladder model can be relatively read to include the different levels of participation in 
PPGIS ranging from mere tokenism (e.g., one-way information delivered through a web-
GIS site), to collaboration (online discussion and opinion surveys promoting discussion 
and feedback where GIS may be used to identify conflicts), to some degree of citizen 
control/ delegated power (e.g., online decision support system where participants present 
their policy / design choices).  
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Figure 3. An augmented ladder of e-participation  
Source: A. Smith et al. 2002.  
Adapted Ladder 
Smith and colleagues (2002) suggest that the e-participation ladder is not rigid and 
could be varied as the top three rungs of the hierarchy: decision support, design systems and 
virtual worlds are defined with examples of current practice in mind rather than based on any 
fundamental differences in the process of participation. So taking the liberty offered, we can 
combine Design systems, Virtual worlds, and Virtual design studio into one simple and 
broader category: Design support. The four stages of interactivity in procedural order then 
can be classified as: 1) Information delivery; 2) Communication/ discussion; 3) Decision-
support and 4) Design support.  
We can also treat the top rung ‘design support’ as optional when considering 
decision support cases in the context of land use planning as they seldom involve ‘design 
support’. And although design support may not mean more power to the participants, as 
power usually depends on who has the final say in decision-making, design oriented 
participation processes would generally require higher levels of visualization and 
interaction to achieve meaningful participation. The ladders of participation are 
summarized in Table 1. 
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Table 1.  Summary of Ladders of Participation 
 
By limiting the use of e-ladder to participation to community and land use 
planning purposes, we can simplify it to three rungs: online information delivery, online 
discussion with public input, and online collaborative decision support as shown in 
Figure 4. 
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Figure 4. An adapted version of the e-participation ladder. 
 
Elements of Online participation models: 
(1) Information delivery 
This class of participation models represents the delivery of online services to the 
user in one-way direction. For geographical information, the users can visualize 
geographic information by using simple PPGIS application and extract the data that is 
stored in a database. Participation exists in an entirely passive mode and can be 
considered to satisfy the ‘the public right to know’ requirement of the Weideman and 
Femers’ ladder (Figure 2b). 
(2) Communication/ Discussion 
The second category of online participation facilitates communication among 
stakeholders so that important issues can be discussed online through a two-way 
exchange of information, participants’ suggestions and comments. It also includes online 
discussions among the participants, and the planning/ organizing authorities. The 
discussions can take shape in two formats: Online text-based discussion; and Map-based 
discussion.  
In an online text-based discussion, participants can, for example, write an email to 
the planning staff with their suggestions and comments. A more sophisticated option is an 
online forum on which participants can respond to multiple conversation threads and 
review earlier messages quite easily. 
In a map-based discussion the user is provided with a communication channel 
through or related to an online map. The participants can graphically express suggestions 
Online collaborative 
decision support 
Online Information 
Delivery 
Online discussion w/ 
public input 
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or can make comments on specific objects in the selected map. A PPGIS application 
equipped with appropriate Internet tools can enable the participants to send / upload their 
personal map version together with some additional material and/ or comments to the 
process. Then, maps can become a medium (rather than a product) of exchanging 
possibly complex information. A much simpler implementation would be to have a 
‘comment’ form that is linked to the map interface making the text 'geo-aware' through 
geo-coding. The Virtual Slaithwaite project discussed in section 4.1 presents map-based 
discussion using such forms. 
(3) Decision-support 
 In this participation model, participants can actively contribute to the decision-
making process. A simplified example of such a decision-making process is voting for 
the most suitable planning scenario. Depending on the power and legal structure of the 
community, assessing risk and recommending solutions can be considered the closest 
step for the general public to making decisions, even though the participants themselves 
may not actually have the power to make decisions for the community. The Roslyn 
Community Viz project presented in section 4.2 features this model. 
So, what does climbing the participation ladder imply? While the ladder suggests 
increasing level of participation as one climbs the rungs of the 'ladder', Sieber (2006) 
cautions us to refrain from this temptation to assume that participation in projects would 
automatically improve as participants ascend the ladder from community co-optation to 
community control. And Kyem (2001) concurs with him sharing from his experiences in 
Ghana that if structures do not already exist in the context, "high levels of participation 
such as power sharing may not be supported, however much external agents may wish 
and try to provide the technological means to it".  So, he argues that "if PPGIS is to 
succeed in these instances, then structures must be built, or, at minimum, contexts must 
be acknowledged". In the context of community planning in rural Iowa, where online 
support for public participation has not been properly documented, it is expected that the 
application may best serve if applied at a neighborhood/ small study area where issues 
can be discussed at a greater detail. When the users’ level of expertise and training with 
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computers and analytical procedures is not strong, a simple and clear tool rather than a 
sophisticated and complex tool may be desirable.  
Knowing where the intended project is on the e-ladder makes it easier to gauge 
the amount of sophistication, requirements and capabilities to which the online GIS 
application has to be developed for. But it does not specify which particular tools and 
techniques to use to accomplish participation in a specific context. A structural 
framework would help de-construct the decision support system into smaller components 
that can be accomplished by tools and technologies appropriate to the context.  
2.1.2 Structural Framework (EAST2) 
Using DeSanctis and Poole ‘s Adaptive Structuration Theory (1994) as a 
framework for studying group decision-making, Jankowski and Nyerges (2001) enhance 
it further to frame systematic examinations of complex collaborative processes 
accommodating the use of GIS technology into the framework. EAST2 theorizes that 
"appropriation of structure(s) facilitate and influences group processes, leads to emergent 
sources of structure, and ultimately leads to decision outcomes and possibly new social 
structures" (Jankowski and Nyerges, 2001).  Here, 'structures' are the relationships within 
and among participant groups, technology and the social/ physical context. While 
technology normally enables this structuration, it can also constrain it. And thus, the need 
for a systematic approach to do empirical studies of group decision situations and 
determine the technologies appropriate for those cases. 
 
 The EAST2 framework theory categorizes ‘participation’ into 25 aspects, and 
eight constructs grouped into three ‘construct’ categories: 1) convening a participatory 
situation; 2) participatory process as social interaction; and 3) participatory outcomes. 
Amongst these three categories, eight influences are prescribed: social-institutional 
influences, group-participant influence, PGIS influence, appropriation, group process, 
emergent influence, task outcomes, and social outcomes (Jankowski and Nyerges, 2001).   
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Figure 5. The EAST2  framework  
Source: Jankowski and Nyerges (2001) 
 
A group decision support system can be described by mapping the convening, 
process, and outcome constructs with their respective premises. This organizing 
framework suggests that input structures (like the character of the user group, the 
technology being used and the contextual environment) structure situations, and in turn, 
situations structure people’s interaction and the participation process and outcome. We 
explain this framework by applying to the step by step process of tool selection in 
Chapter 5. 
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Jankowski and Nyerges (2001) describe the seven premises indicated in Figure 5 
with arrows (P1 to P7), as "fundamental statements that tie each aspect on one side of the 
premise to an aspect on the other". For example, let us consider the third premise P3: 
"Participatory GIS influences affect the appropriation of social-institutional influences 
and/ or group participant influences" (Jankowski and Nyerges, 2001, p48). In the context 
of meetings structured differently in terms of place, time, and communication channels, 
we can expect to see different procedural flows and outcomes from each of those meeting 
arrangements (Figure 6) like the kinds and amounts of freedom of ‘who says what and 
when during participation in a decision situation’ (Jankowski and Nyerges, 2001). In 
addition to the requirements of group work in traditional ‘face-to-face’ interactions, 
different place group-work adds the need for a mechanism to share data and ideas at a 
distance (online). Having that mechanism to exchange geospatial data, maps, and audio-
visual data is essential for successful ‘geo-collaboration’ amongst participants physically 
separated (MacEachren, 2001). The inability to attend a meeting due to scheduling 
(distance and timing) constraints is also a fundamental concern in participation (Renn, 
Webler and Wiedemann, 1995), and a significant reason for the increase in technology-
supported meetings with open channels of communication.   
        Time 
Same         Different 
 
 
Figure 6.  Meeting Venues by Time and Space  
Source: Nyerges and Jankowski, 1997 
 
With the advances made in communication technologies we can explore 
alternative decision making venues like the Internet, especially in the case of public 
participation involving a moderately large audience. In these cases, high-tech 
face-to-face  
interaction 
asynchronous  
interaction 
synchronous  
distributed 
interaction 
asynchronous  
distributed  
interaction 
Different 
Same 
Place 
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computerized tools on stand-alone systems are not very interactive. On the other hand, 
online discussion forums with proper moderation can promote a healthy discourse model 
unlike what Selle (1996) calls the ‘one way street mode of communication’. Although it 
is expected that an open and free discourse can take place via the Internet if open-access 
is provided, providing moderation in online forums is a difficult task considering the 
differences in time, and levels of understanding amongst the different users. 
It is important to understand that even with these technological advancements, we 
may not be able to serve all the aspects of participation online. Researchers have 
documented challenges in developing automated capabilities substituting for human 
expertise especially in the areas of group reasoning and deliberation (Jankowski and 
Nyerges, 2001). This asserts the need for face-to-face involvement at least in some parts 
of the participation process, especially in the formulation of group-based consensus etc. 
While challenges with automated capabilities still exist, new content management 
software available, free of cost, through open source make communication management a 
bit easier today. Our thesis experiment explores the participation and information 
structures in an asynchronous distributed (online) environment developed on the Plone 
CMS software suite.  
As we shall later revisit the structuring of online participation processes with the 
EAST2 framework in Chapter 5, we will now tie this participation framework with a 
technology framework that encompasses the various participation approaches.  
2.2 Technological Frameworks 
"The range of tools that may be appropriate in a given decision problem 
context ranges potentially from push-pin maps to such high-tech 
structures as virtual reality visualization environments. But how is one to 
know whether a given problem situation is a good candidate for a 
participatory approach and, if so, which information and communication 
tools are appropriate for the task at hand?" (Jankowski and Nyerges, 
2003, p 10-11).  
 
Developing such a knowledge base requires systematic de-construction of 
participatory decision-making processes into their systemic components. The macro-
micro framework proposed by Jankowski and Nyerges (2001), with its structuring 
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elements (activities and tasks) will help us study and model the components of the online 
system in relation with those structuring elements of the participation process. This also 
allows us to analyze the tool at multiple levels (task, phase, system and individuals). And, 
modeling a generic collaborative GIS process using its core structuring elements in the 
design will enable us to re-use the domain knowledge (of developing online GIS 
applications) for different decision situations (Balram and Dragićević, 2006).  
Jankowski and Nyerges’ macro-micro approach characterizes decision situations 
into three macro phases: intelligence, design and choice. The intelligence phase involves 
argumentation, discussion etc, the design phase handles structuring of the decision 
problem, and the choice phase involves analysis, selection and problem closure. Other 
researchers have used similar characteristic phases for participation: description, 
evaluation, and prescription (Talen, 1999); search, synthesis, and selection (Kaiser et al, 
1995) and so on. Even if these macro-phase strategies and definitions may be different, 
each macro-phase step can still be considered as a series of micro-steps proposed by 
Jankowski and Nyerges. The micro strategy for every macro-phase involves four micro 
activities: gathering, organizing, selecting and reviewing. These micro activities and the 
macro tasks that they attempt to accomplish are summarized in a matrix (Table2). The 
matrix is made easy to read with these reading instructions:  
first note the column headings, then read the verbs in the very left column, e.g. for 
the Intelligence phase, the first activity phase is A).Gather participant input on 
values, objectives, B).Organize goals and objectives using visual aids, C).Select 
criteria to be used in decision process, and D).Review criteria, resources, 
constraints and standards using group collaboration support methods (Jankowski 
and Nyerges, 2001, p 17). 
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    Macro-decision strategy phases 
1 2 3   Micro-
decision 
strategy 
activities 
Intelligence about 
values, objectives and 
criteria 
Design of a feasible set of 
options 
Choice about decision 
options 
A. Gather… Participant input on 
values, goals and 
objectives using 
information 
management and 
structured-group 
process techniques 
Data and models to 
generate options (i.e. GIS 
models; GIS and spatial 
analysis, process models). 
Values, criteria and 
feasible design options 
using group 
collaboration support 
methods. 
B. Organize.. Goals and objectives 
using Visual aids. 
And apply an approach for 
option generation using 
structured-group process 
techniques and models 
Values, criteria and 
feasible design options 
using choice models. 
C. Select… Criteria to be used in 
decision process using 
group collaboration 
support methods. 
Decision options/ scenarios 
from outcomes generated 
by group process 
techniques and models 
A prioritized list of 
options - leading to 
options short list. Vote 
for most acceptable 
option using choice 
models. 
D. Review… Criteria, resources, 
constraints, and 
standards using group 
collaboration support 
methods. 
Decision option set 
considering the constraints, 
resources and standards 
outlined in activity 1D and 
select the feasible decision 
options using information 
management and choice 
models. 
Recommendations of 
decision options, using 
judgment refinement 
techniques and 
complete final report. 
Table 2. Macro-micro strategy matrix for collaborative group decision-making  
(Source: Jankowski and Nyerges, 2001, p.64) 
 
2.1.3 Decision support capabilities   
 Jankowski and Nyerges (2001) further assemble the tools and methods 
highlighted in each macro-micro activity-task in Table 2 into three levels based on their 
decision support capabilities: 1) Basic Information Handling; 2) Decision analysis 
support; and 3) Group reasoning support. This three-tier division of decision-support 
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Group Reasoning 
Support 
Online Collaborative 
decision support 
Online Information 
Delivery 
Online discussion w/ 
public input 
Information 
Handling Support 
Decision Analysis 
Support 
capabilities relates to the previously adapted e-participation ladder. Figure 7 suggests the 
relationships between the two classifications: 
 
Figure 7. The decision support classification and the adapted e-participation ladder 
 
Level 1: Basic Information handling support 
Jankowski and Nyerges (2001) propose three types of information aids to be 
integrated into a spatial decision support system: cartographic visualization tools, spatial 
and attribute data query tools, and analytical models. These are implemented by 
computer-mapping techniques, spatially referenced database management systems and 
spatial analysis techniques respectively. Furthermore, decision analysis techniques can 
make use of these results of spatial analysis to introduce evaluation of multiple 
alternatives for decision-making. A full-scale spatial decision support system can then be 
realized by integrating those techniques in a "computerized, analytical environment that 
supports participants in their search for solutions" (Jankowski and Nyerges, 2001).  
i. Information management 
Jankowski and Nyerges (2001) observe that "network-based virtual integration 
strategies and distributed data management systems (DBMS) are two ways to support 
Information management for groups". Oracle Spatial and PostGIS provide spatial 
extensions to manage spatial data in Oracle and PostgreSQL databases directly.  In 
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addition to shared data access, a group-based GIS also needs the ability to share 
applications. Microsoft Windows Common Object Model (COM) and Sun Microsystems 
Enterprise Java Beans are two popular approaches to object linking and embedding 
(OLE) that promote integrated applications support for data management. With these 
approaches, data processing no longer is application specific, allowing for the integration 
of visual representation and analysis techniques – the other two core technologies in GIS. 
But a simpler information management system may be implemented on the web with 
visual aids and group collaboration support using content management software. 
ii. Visual aids 
Computer mapping display technology has been one of the three core 
technologies in GIS. Multimedia support is appearing in GIS packages, like the photo and 
sound manipulation capabilities in small platform packages. When charts, diagrams and 
tables are linked to those representations the information gets even richer. Following on 
the heels of distributed data management, graphical representation is all set for 
distributed display capabilities. One convenient approach for users is a ‘shared 
whiteboard’ solution, as in GroupSystems Corporation’s Group Systems for Windows, 
one of the several Group Support Systems (GSS) on the market. The shared whiteboard 
capability can support group notations on maps, providing for a ‘group writing space’ as 
a storyboard where notations are left in common space for others to comment on. 
Integrating maps with other decision support methods, models and tools using highly 
interactive and exploratory map displays can also be vital. Jankowski, Adrienko and 
Adrienko (2001) have implemented such an exemplary interactive map called value 
path/map using a prototype application called DECADE. It enables the comparison of 
value paths of two or more decision options. See Figure 8. 
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Figure 8. A value-path graph in DECADE  
Simultaneous viewing of the performance of decision options on parallel coordinate graphs and 
on the map. 
Source: Jankowski and Nyerges (2001, p 114) 
 
iii. Group Collaboration Support 
 Group collaboration techniques are at the heart of Group Support Systems (GSS). 
They employ hardware technology like data and voice transmission, electronic voting, 
electronic whiteboards, computer conferencing, and large-screen displays to support 
group collaboration. And for online group collaboration also, a wide range of 
technologies exist – from the ubiquitous e-mails to the nuances of avatars. While e-mail 
is a crude form of communication through which one can broadcast a message to all 
members of a group, a GSS provides a structured conversation environment to carry on 
threaded conversations. 
Communication of ideas is as important as the information itself. Online 
interactive spaces allow users to connect and communicate with each other through one 
or more of the following technological channels: e-mail, instant messaging, mailing lists 
and newsgroups, forms, chat rooms, and linear/threaded asynchronous bulletin boards. 
These "technologies of connection" (White, 2001) allow people to communicate, give 
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feedback, ask questions, exchange information, and build relationships. For example, a 
typical meeting under GroupSystems, a GSS available in the market today has three 
phases: Brainstorming, Issue Analysis and Voting. Using Electronic Brainstorming 
software members of the group record their ideas regarding the questions posted on the 
meeting's agenda. Although these contributions are anonymous, everyone can see the 
complete and growing list of ideas. A vaguely described Issue Analyzer helps the group 
"identify and consolidate key focus items resulting from idea generation" (Talbott, 1995). 
Information from other sources can be imported during this phase. Finally, a Voting tool 
provides various methods for prioritizing the key items. Again, voting is anonymous, but 
the results are easily displayed for all to see, as illustrated in Figure 9. 
 
 
Figure 9. A collaboration interface in Group Systems  
source: http://thinktank.groupsystems.com/thinktank/web/main.html 
Some activities like ‘analyzing issues’ may be a little too clumsy to be done 
online and not as smoothly done in a face-to-face setting. From this, we can be reminded 
and assured again that there will definitely be the need for face-to-face interactions even 
with the availability of sophisticated online tools. 
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 While thinking about the extent of information tools one wants to handle it is 
important to remember that a Decision Support System (DSS) that incorporates a greater 
number of methods/ tools will have increased functionality and versatility. But, the 
effectiveness of DSS depends upon its PPGIS support. The procedural need to conduct 
initial public meetings to identify areas of concern reinforces the technological need to 
incorporate additional methods/ tools within DSS designs that have the ability to uncover 
perceptions, concerns, and interests. While there are examples of this addressed in some 
stand alone applications like SUDSS (Jankowski and Stasik, 1997), considering the 
complexity and difficulty in accomplishing this online, it is not supported. The 
communities would have to employ traditional formats to gather input and synthesize the 
information and pass it on to the online interface when it is commenced.   
Level 2: Decision Analysis Support 
A typical decision analysis support system would include developing the different 
options, comparing those options based on select criteria, and group brainstorming to 
select the most favored option. 
i. Option modeling 
Jankowski and Nyerges (2001) list three exclusionary screening procedures that 
typically implement locational decision options in GIS: 
1. Selecting locational criteria, e.g., proximity to services, agricultural  
2. Generating individual suitability maps for each locational criterion; and 
3. Combining suitability maps either through a Boolean overlay (locations/ 
features meeting each individual criterion are combined through spatial/ 
logical operators) or weighted linear combination (locational criteria values 
are standardized to a common numeric scale), and then combined by weighted 
averaging. 
- Jankowski and Nyerges (2001, p82). 
 
Empowered with this knowledge the participants and decision-makers can 
consider all possible alternatives and make more competent decisions. We may not 
always have to deal with easily measurable quantitative criteria, as in the case of the 
quality of landscape amenities.  In such cases, where qualitative criteria would determine 
suitable location alternatives fuzzy set–based screening procedures may be used 
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(Jankowski and Nyerges, 2001). Process models capture the dynamic character of 
phenomena capturing the changes in those phenomena over time. But one should follow 
caution while modeling complex activities as there is an increasing challenge for 
participants to understand the dynamics of the process being modeled. Stasik (1999) 
indicates the need for new metaphors to help non-specialist participants to understand 
modeled processes and model results as they determine decision option trade- offs. In the 
same way, Jankowski and colleagues (1999) also recommend the use of metaphors to 
ease the public user especially when providing technical content. They use decision maps 
to depict trade-offs among key decision objectives embedded in a process model, 
replacing its complex mathematical form with input-output dependencies.  
ii. Choice models 
Choice models provide assistance in comparing numerous options against each 
other in terms of criteria in order to select the best options. Multiple Criteria Decision 
Making (MCDM) models are among the most popular of these. There are many multiple 
criteria decision models each having advantages and disadvantages. Three aggregation 
techniques, weighted summation, rank order, and ideal point, are most commonly 
considered (Jankowski and Nyerges, 2001).  
iii. Structured-group process techniques 
In synchronous implementations of group decision-support, the process is 
commonly structured by focus group principles and exploratory digital tools to share, 
annotate, analyze, and visualize (map-based) information and knowledge in a common 
forum. In an asynchronous online implementation, 'argumentation maps' and 'web GIS 
collaborative spatial Delphi' approaches are two ways to structure the discussions (Rinner 
2001, Dragićević and Balram 2004).  
For several years, techniques of various kinds have been available to facilitate 
group interaction to help reduce what is called "group process loss – loss of productivity 
due to wandering social interaction" (Jankowski and Nyerges. 2001, p 87). Some of the 
better known techniques in the order of their increasing structuring vigor are: 
brainstorming, Delphi, modified Delphi, and technology of participation.  Electronic 
brainstorming proceeds with a facilitator requesting participants to contribute 
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simultaneously ideas to a topic. Those ideas are commonly displayed as they are 
submitted, and the author is made known (Hwang and Lin, 1987).  
The Delphi technique employs a facilitator requesting undisclosed information 
from participants, i.e. no one tells others who authored what information. The idea 
elicitation process is iterative, where several rounds of request and contribution are 
commonly performed, synthesizing the results of each round and submitting back to the 
participants. This technique has been popular in conflict laden meetings, where the 
‘power’ of participants is to be controlled so that everyone can contribute on an equal 
level (Hwang and Lin 1987). The modified Delphi is similar to Delphi except the 
authorship of ideas is known. This technique is useful in group meetings where expert 
opinion is used to resolve uncertainty about environmental problems (Webler et al. 1991), 
and where large groups of people take part in participatory decision making (Renn et al. 
1993) The technology of participation (ToP) makes use of a four-step process for 
strategic planning that includes idea (issue) elicitation, clustering of ideas into similar 
topics and identifying constraints, establishing priority in line with constraints, and 
writing a plan to carry out the prioritized issues (Spencer, 1989). The ToP process has 
been used in strategic planning efforts, but has not found its way into Group Support 
Systems (GSS) software as yet (Jankowski and Nyerges, 2001).  
Group process techniques, together with techniques for collaborative 
communication support, can be used to organize meetings for structured creativity. Such 
techniques are often useful at the beginning of group processes, where information 
creation and planning tasks are more common, than at the end of group processes since 
conversation at the end is more directed. 
Level 3: Group reasoning support 
i. Judgment refinement/ amplification techniques 
"Judgment refinement and amplification techniques are specialized techniques for 
detailing the character of choices made in relation to the overall pattern of choices" 
(Jankowski and Nyerges, 2001, p89). Software packages implement Baynesian 
techniques for analysis and judgment refinement (Bayesian Systems Inc. 2000).  
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ii. Analytical reasoning techniques 
These are typically research techniques that include expert systems and 
mathematical programming packages (Jankowski and Nyerges, 2001). Spatial modeling 
with Cellular Automata models coupled to GIS systems allow for a dynamic approach to 
help detect and visualize the dynamism and its direction in geographical systems 
(Engelen et al. 1999).  
For the level of participatory decision-making that typically occurs in community 
planning scenarios, we can consider the third level of decision support capabilities - 
group reasoning support – to be beyond the scope of the discussion in this study. So, here 
decision-making is not considered with group reasoning support – after the public explore 
the different alternatives they are expected to exercise their choice (vote).  
And, although at the current bandwidth available in rural areas, the Internet 
infrastructure is mostly incapable of supporting real-time video and audio to multiple 
users simultaneously, its communication capabilities are sufficient to support data 
management and analytical functions necessary for collaborative spatial decision making. 
The integration of maps with multiple criteria decision models and scenario modeling 
over a web browser has been a core area of current research in PPGIS. Progress in this 
area has been slow due to a limited role played by maps as decision support tools 
(Jankowski et al., 2001). For an online participation system to provide for the (three) 
levels of decision support discussed above, it would first have to be built as an integrated 
system with Internet tools. 
2.3 Summary of Participatory and Technological Frameworks 
In the beginning of this chapter we’ve studied the different ladders of 
participation and synthesized an adapted version of the Smyth’s ladder to reflect the 
stages of implementation as levels of participation. This ‘classification’ is also consistent 
with Jankowski and Nyerges’ framework of Decision Support Capabilities which helps in 
relating/ selecting the appropriate tools for the required capabilities. Although the ladder 
framework helps us understand the different levels of participation, from an 
implementation standpoint, it does not relate to the different factors that would influence 
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the process and outcome of the participation implementation. We use the EAST2 
framework to frame those influences. The EAST2 framework comprises of 25 aspects 
that have an influence with, or relate to, the other constructs and aspects, but we only 
pick those aspects that would influence the development and implementation of the tool.  
The next task then is to relate those identified aspects to the tools and techniques 
that they are concerned with. By using Jankowski and Nyerges’ macro-micro matrix and 
decision support capability frameworks to unpack the decision support system into task-
activity components, we can investigate what information and communication tools are 
appropriate for the various tasks of decision-support: The macro-micro framework 
deconstructs the decision support process into three phases and each phase again into four 
activity tasks common to all the three phases. So, knowing which of those activity tasks 
are to be conducted through the online GIS application we can establish the 
corresponding techniques to be adopted from the decision support capabilities 
framework.  
So, finally from these frameworks we now have a list of techniques and tasks to 
be accomplished through the online GIS application. Associating these tools and 
techniques with ‘state of the art’ technologies discussed in the next chapter, we can arrive 
at the select tools for out participation context. We can then formulate a step by step 
process to help choose the appropriate tools and develop an online tool suitable to the 
context and the project.  
2.4 Evaluating Effective Participation 
Rowe and Frewer (2000) argue that to determine what constitutes “effectiveness”, 
either theoretically or empirically, it is important to understand what results of a 
participation exercise constitute “good” outcomes and what processes contribute toward 
these (and are thus desirable). They describe an agenda in terms of a sequential number 
of steps.  
2.4.1 Step 1: Define Effectiveness 
Effectiveness of a decision-process can be described in four different 
perspectives: consensual, empirical, political, and rational perspectives (Reagan and 
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Rohrbaugh, 1990). The definition of effectiveness of participation can vary with the 
perspective one applies. It may be hoped that these definition(s) will evolve over time 
with our insights into what it means for a participation exercise to be effective.  
We may be able to define effectiveness of participation by asking ourselves how 
we can ensure that the participation process we employ will be better than the existing 
base conditions, reducing its barriers with effective and useful consequences. While 
Craig (2002) suggests that cultural and political context rather than hardware and 
software are the main obstacles to successful public participation, Jankowski and Nyerges 
(2003) insist on efficient, effective, and equitable information and communication tools 
as essential requirements for successful public participation. Even though this study 
recognizes the importance of the cultural and political context to successful public 
participation, it lays its emphasis on exploring technological tools and their role in 
providing public participation. Existing GIS technologies used within the context of 
public participation support decision-making processes. But, they are limited by the lack 
of system transparency, the need for expert training, the cost of hardware/ software, 
limited visualization capabilities, and inaccessibility of required data (Barndt, 1998; 
Elwood and Leitner, 1998; Al-Kodmany, 2001).  
So, in other words, ‘if the participation procedure employed is cost-effective, and 
is presented in an easily understood interface in a transparent, flexible and efficient 
manner, then the tool can be considered effective’. This can be considered our working 
definition of ‘effectiveness of participation’.  
2.4.2 Step 2: Operationalize the Definition 
Equipped with a definition for ‘effectiveness’, we evaluate the application’s 
effectiveness from multiple sources of evidence: survey responses, observations and 
interviews to include both qualitative and quantitative responses. The questionnaire can 
be designed to be detailed and structured (to allow it to be reused). By collecting 
responses both explicitly on the tool’s effectiveness and on its’ defined contributing 
factors: transparency, flexibility, easiness to understand, speed, and access, the validity 
and reliability of the findings can be strengthened by triangulation. Internal reliability is 
particularly important with regard to multiple-item scales in questionnaires (Bryman and 
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Cramer 1997), in which a number of items are purported to measure the same concept 
(effectiveness).  
2.4.3 Step 3: Conduct the Evaluation and Interpret Results 
An Internet platform combining GIS technology, decision modeling and 
communications technology into a geospatial portal to support an analytic-deliberative 
process is expected to be one way to foster effective participation.  A thesis experiment 
focusing on an online GIS application can serve to test our hypothesis on the 
application’s effectiveness. While the online GIS application and its evaluation are 
central parts of this thesis, it is also supported by literature review, case studies observed, 
practitioner interviews and analytical argument. The research program developed for this 
thesis experiment can be summarized in the Table 3:  
 
Research Question:  How do the planning staff and review committee members of 
Story County and Ames area perceive the value and 
effectiveness of this online application? 
Conceptual 
Framework:   
1. Enhanced Adaptive Structuration Theory2 (EAST2)  
2. Effectiveness of Participation 
Relevant Premises:  Online participation can provide interactive mapping and 
spatial analysis capabilities that can enhance public 
participation in decision-making processes 
Level of Analysis:   Micro (task level), Macro (phase level) and Session level 
Units of Analysis: Application component (interfaces), individuals 
Meeting Venues:   Online (Different Time – Different Place) 
Setting Design:   Case Study 
Measurement 
Techniques:  
Participant response; Surveys; and Expert interviews 
Table 3. Research Method Summary  
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Chapter 3: TECH$OLOGY OVERVIEW 
“Perhaps the biggest shift for Geographical Information Systems – and the trend that 
will change forever our notions of map –is happening on the Web” (Newsweek, 
08/12/2003). 
In this chapter, we review the Internet and GIS technologies and components that 
enable the development of an online GIS application.   
Internet development tools have matured, making it possible to develop fairly 
complex GIS-based programs to provide online GIS services. GIS programmers now can 
use industry-standard programming languages like python to call 'classes' from the freely 
available programming libraries for interactive mapping and spatial analysis functions. 
Thus, we can now develop GIS based tools without the need of a host program (stand-
alone) to run and compile them.  
Peng and Tsou (2003) refer to distributed GIS as programs working on the 
Internet (and/ or mobile environments) that provide online mapping functions and real-
time geospatial analysis. GIS operations can be managed with dynamic GIS service 
components that can be plugged in as and when required - a promising development for 
the use of GIS in online participation enabling flexibility in application development and 
customizing it to specific participation tasks. 
3.1 Online GIS Techniques 
GIS applications on the Internet, can either be implemented by a server-side 
approach, or a client-side approach (Sieber, 2006). Most Internet mapping tools available 
follow the server-side approach, where a "thin client" sends requests to a GIS application 
server and/or database server via a standard Web server (see Figure 10). Internet map 
serving software (map server) allows basic GIS functions to be carried out over an 
Internet connection using a standard web browser. 
An HTML form with a map image and action buttons for user-interactivity can 
serve as a typical thin client in an online GIS. When the user clicks on the map or the 
form-button a script on the Web server is prompted to transmit the input, say the map 
coordinates to the spatial/ GIS server, which processes the input referring to its 
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geographical database (e.g. re-centers the map), renders an image of the resulting map, 
and sends it back to the client via the Web server. Two popular ways to accomplish this 
three tier architecture for web mapping purposes is the ESRI’s ArcIMS and the Open 
Source MapServer.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 10. Schema of WebGIS in a server-side approach.  
Source: Rinner and Jankowski.http://individual.utoronto.ca/rinner/pubs/eolss/eolss-rinner.html 
 
ESRI Software Stack for Online GIS Applications 
 
Within the ArcIMS environment, we can choose amongst two different map 
viewers, the HTML viewer and the Java Viewer. The HTML viewer is simple and 
requires a smaller download for the client (user’s browser), but it cannot perform some of 
the advanced functionality available through ArcIMS. The Java Viewer is a customizable 
interface capable with full functionality of ArcIMS, including feature and metadata 
services, but requires uploading a larger java applet (program) to the client. Depending 
on the case where we’re employing the application, the advanced features of the Java 
Viewer may not be needed, and the customization features available in the HTML viewer 
could be sufficient (if image maps/ layers suffice and individual feature datasets are not 
needed). This minimizes the download size which could be particularly important when 
there is a bandwidth challenge for users with a dialup connection. ArcSDE can be 
employed to serve data to ArcIMS and this allows us to manage spatial data in a DBMS 
in one of the four commercial databases (IBM DB2, Informix, Microsoft SQL Server and 
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Oracle) to serve query and spatial analysis capabilities (GIS Solutions for Urban and 
Regional Planning). 
Software to handle routine tasks is provided within the product but getting the 
Webserver (Windows IIS/ Apache), Tomcat application server and ARCIMS server to 
communicate can require repeated trials. But, once the initial server set up is made, 
ArcIMS may be easier to publish maps on the Web for a developer familiar with 
ArcView/ ArcGIS, but data source is through ArcView/ ArcGIS interface alone. The user 
interface is not very friendly and navigating between different parts of the website can be 
limited even with good amount of customization. More features of interaction may have 
to be added using Javascript, ASP and HTML forms. Map services also take considerable 
time to load/ re-load. High level of GIS analysis can be conducted through the use of 
Avenue/ AML but that again would require programming skills in not so popular 
languages. 
 
Open Source Software Stack for Online GIS Applications 
MapServer, on the other hand is a free, open source WMS-compliant map-
rendering application available in open source from the University of Minnesota for 
building spatially-enabled Internet applications. MapServer based products provide a 
richer interface, are more standard compliant and extensible. Additional tools such as 
GeoTools, FWTools, and protocols like the Web Mapping Server (WMS) and Web 
Feature Server (WFS) provide an open source development environment to build 
powerful, dynamic web applications that expose sophisticated geospatial capabilities to 
web users. They are made to interoperate through a combination of standards that 
facilitate computer-to-computer communication (HTTP, SOAP) and the exchange of data 
(XML [GML], OGC WMS/WFS/WCS). And, these are also available free of cost.. 
We can access the MapServer C API system by all popular scripting languages 
such as Perl, PHP, Python, Tk/Tcl, and even Java using MapScript. This allows the 
application developer to create features for web mapping environments with greater 
flexibility and to integrate disparate data. And, in an open source environment 
programmers can read, redistribute and modify the source code. It is popularly believed 
33 
 
that this approach would lead to better software than the traditional closed model. The 
open philosophy of Free/Open Source Software (FOSS) is consistent with the open 
dissemination of knowledge, collaboration and transparency principles advocated in 
community participation literature. This philosophy of collaboration and transparency 
behind ‘open source development’ can be extended to the domain of Community 
Planning. 
Vector data can be stored within a PostgreSQL/PostGIS database framework. 
PostgreSQL is a highly scalable, SQL compliant, open source object relational database 
management system (PostgreSQL website).  
The spatial enabling of PostgreSQL by PostGIS permits developers to take 
advantage of complex spatial and topological relationships between geographic 
objects in the database. It permits such functions as querying, overlay, and 
proximity types of operations (Benedict and Hudspeth, 2006). 
 
Programmatic access to the PostgreSQL/PostGIS database is enabled through 
adapters like psycopg.py for the Python programming language. Developed and currently 
supported by Sean Gillies, Python Mapscript provides access to the  MapServer API 
largely through a series of classes, allowing the programmer to manipulate virtually all 
aspects of a map file, draw entire maps, layers, or individual shapes, perform spatial 
queries using points, areas, or other features, read/write shapefiles, and perform attribute 
queries. And a spatial or even a relational data base management system may not always 
be required in a web application.  
In an Object Database Management System, database capabilities are combined 
with object programming language capabilities. This approach allows users to harness the 
advantages of object technologies, such as encapsulation. For instance, Zope maps URLs 
to objects using the containment hierarchy of such objects. While access to data is faster, 
querying is limited only to known uses and lack interoperability with a great number of 
tools/features that are taken for granted in the SQL world. A Zope website for instance is 
composed of objects in an object database as opposed to files.  
Table 4 summarizes the technologies used in the open Source and ESRI based 
online GIS systems. Both of them can further be extended for further interactivity and 
design needs. 
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Function 
Technology Open Source ESRI 
Web Server  Apache HTTP Server / Zope/ 
Windows IIS/ Apache with 
Webserver-ArcIMS Application 
Server Connectors, 
Application 
Server 
Tomcat/ Zope/ or any other open 
source server 
Tomcat, ArcIMS Application Server 
Connectors, ArcIMS Application 
Server 
Web Map 
Server   
The WMS can be implemented using a 
simple script (e.g. in Python or Perl) or 
any other OpenGIS WMS compliant 
software like UMN MapServer. ArcIMS Image Server 
Web Feature 
Server  
University of Minnesota MapServer, 
GeoServer, or any other OpenGIS 
WFS compliant software. ArcIMS Feature Server 
Object 
Database Zope (ZODB)  
Relational 
Database PostgreSQL; MySQL MS Access 
Spatial 
database PostgreSQL-PostGIS  ArcSDE; shapefiles + MS Access 
 
Table 4. Potential enabling technologies for implementing online GIS application 
 
While many other excellent options may exist, the tools described here are robust 
enough for professional use and are successfully used throughout industry, government, 
and academia. In general, a system that supports more interactivity and GIS functionality 
requires more advanced technologies and more complex architecture. We shall discuss 
some of those enabling technologies here: 
A Web framework is a collection of packages or modules which allow developers 
to write Web applications or services without having to handle such low-level details as 
protocols, sockets or process/thread management (Sheperd, 2007). They typically provide 
functionality such as database access, templating and session management. Zope is a very 
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popular full-stack framework. It is an open-source, object-oriented web application server 
written in Python. 
“Web content management systems are often used for storing, controlling, 
versioning, and publishing industry-specific documentation” (Content Management 
Systems-Wikipedia). This can be extended to the context of GIS applications by treating 
maps and spatial data also as content types which can also be managed and integrated 
with other types of data. By separating content from the visual presentation of the site, it 
usually becomes much easier and quicker to edit and manipulate. And enabling all these 
content to be indexed allows for searching content with keywords. The benefits of using a 
content management system that can handle and integrate various data types (including 
real-time maps) are quite significant to participation. We can build a collaborative 
workspace where users can upload articles, files, calendar events into personal or group 
folders that are searchable with its indexing and searching functionality. More products 
like commenting functionality can be added to enable threaded discussion around any 
content.  New content types can be created by using Archetypes – a framework in 
Zope/CMF/Plone that allows for schema driven automatic form generation and simple 
integration with rich content types (Documentation-Plone).  
Access control by permission settings allows user authentication to grant/ deny 
access to content. Popular open source content management systems are Plone, Joomla 
and Drupal. Plone is an open-source content management system built on top of Zope 
and its accompanying Zope Content Management Framework.  
 
Group Collaboration Support 
phpBB is a popular open source ‘forum’ solution that enables group 
communication support including permission systems, private messaging, search 
functions, a customizable template and language system, as well as support for multiple 
databases. Mediawiki is a wiki implementation that uses PHP to process and display data 
stored in its database (MySQL) that allows easy editing and publishing by many users. 
With the required minimal experience in python-scripting, the Plone CMS would 
be a good choice for easy customization, as it is also built on python. Plone sits on top of 
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Zope, a widely-used open source web application server and development system. In 
addition to the advantage of using a strong and reliable content management system, its 
user community is quite active and has many products available to be customized for our 
use. One such product is PrimaGIS, created by Kai Lautaportti in an AJAX driven User-
Interface. PrimaGIS is a collaborative web mapping application built in python which 
integrates GIS and Plone. It provides spatial extension for Archetypes(AT) based objects, 
allowing existing them to be presented on predefined maps. This feature allows users to 
easily access this spatial information in relation to the primary information associated 
with the objects. It is possible to have non-AT objects as data items also. This makes data 
objects like text document, images and links to be georeferenced on a map interface, a 
very valuable feature for map-based discussions in online participation. PrimaGIS also 
supports custom spatial content, and provides for Google Earth Integration. In projects 
where 3d visualization is a key part, data exported to Google Earth will be a good 
visualization tool. PrimaGIS is not a standalone application, and builds on top of 
Mapserver, Python Cartographic Library (PCL) and Cartographic Objects for Zope 
(ZCO). Cartographic Objects for Zope (ZCO) is a framework for mapping applications 
and cartographic object management systems. The Python Cartography Library, or PCL, 
is a package of modules for rendering GIS data from a variety of backends into maps. It 
is a Python interface to open source GIS libraries, and MapServer, and to be easy to use 
with Python web application frameworks.  
While some of the techniques and tools discussed can be employed in developing 
an online application for participation, the list presented here is not exhaustive. 
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Chapter 4: CASE STUDIES 
Only few real world applications exist compared to the amount of literature about 
online participation (Steinmann et al. 2004). Although there are many examples of 
projects that fit the information delivery model, it is not studied here in detail as this 
model does not support participatory interaction. We review two projects: 1) Virtual 
Slaithwaite project, a discussion-based online participation system; and 2) a Community 
Viz based development planning project in Roslyn, Washington in a face-to-face 
environment.  
4.1 Virtual Slaithwaite Project  
Planning for Real (PFR) is an idea developed to involve local people more closely 
in local environmental planning problems and decision making. Local school children 
helped construct a large-scale physical model (Figure 11) to stimulate active participation 
and interaction. A parallel exercise over the Internet, the ‘Virtual Slaithwaite’ system was 
one of the first of its kind allowing a two way flow of information and data, opening up 
many possibilities for participatory techniques. The project was intended to allow local 
communities to voice there opinions and to determine people's reactions to on-line 
participation and to assess the viability of 'cyberdemocracy' on the World Wide (Carver 
et al., 2001)  
 
 
Figure 11. The physical model with flags used to make comments 
Source: http://www. ccg.leeds.ac.uk/slaithwaite 
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A dynamic map allows the user to elicit greater detail about issues and problems 
in hand. According to Carver and colleagues (2001), the public response to the system 
was positive, particularly with the ability to type in comments at great length, as opposed 
to being restricted to a short sentence. Figure 12 shows a screenshot of an online town 
map with the tool for attaching notes to point locations in the planning area. These 
annotations are represented by points on the map so that subsequent users can view those 
comments. 
 
Figure 12.  The virtual model with a comments form similar to the physical model.  
Source: http://www. ccg.leeds.ac.uk/slaithwaite/ 
 
Through the online model the local community could interact with a digital map 
of a 2 sq.km. study area and input their comments, which were stored in web access log 
files. Thus, a community database was created to represent a range of views and feelings 
about planning issues in the village, which can be used for future analysis and feedback 
into the planning process. This type of information is impossible to provide on a 
traditional paper map and allows a much richer environment for the user to interact with. 
Visual images such as photographs or even video footage of parts of the village could be 
used to improve the familiarity of locations within the village. The ability to provide 
feedback and read other peoples' comments could potentially be used for conflict 
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resolution or on-line debate and discussion about particular issues. This application 
mainly provides with tools for visualization and communication of opinions on desired 
urban development. The Java mapping toolkit GeoTools serves the dynamic map 
component for the system and a Java applet and HTML forms with Perl script processing 
on the server side enable the user interface (Carver et al, 2001). 
Through prototype development and empirical assessment Carver and colleagues 
(2001) compare public use of a Virtual Decision Making Environment (VDME) with the 
use of a physical model of the environment for which decisions were being made. 
According to their findings, the users, especially the younger participants, liked the 
flexibility of the online system over the physical model-based environment, and the web 
also seems to have generated interest and awareness amongst members of the community 
who did not usually participate. The accuracy, appropriateness and accountability of 
decisions also improved through the use of VDME. The most useful advantage stated is 
the ability to instantaneously update the database and profile users online (Carver et al, 
2001).  
The key items that people interested in developing an online tool for public 
participation can take from this case are the flexibility of the model, building a two-way 
communication to retrieve and share with other’s comments through a database by 
queries, and the parallel relationship with the face-to-face PfR model. This case study 
also illustrates the need for IT training to address  the general lack of familiarity with the 
technologies involved allowing the public to explore and experiment with the data and 
information made available to them. The application’s ability to accept comments within 
the map interface would be an easy way for the user to interact with the system. The 
form-comment method can also be implemented to accept input and provide with 
additional information in portlets alongside the map. While the ability to instantaneously 
update the database and profile users online may be valuable it may require programming 
(on the SQL server) with which the author has had limited success. While training is a 
good idea, it would be difficult to implement it within the time-frame this thesis 
experiment is conducted. 
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4.2 Community decision-making: a case study in rural Washington 
There are many planning support systems in the market that can transform 
decision-making helping communities shift land use decisions from a reactive regulatory 
emphasis to a more proactive performance-based approach (Geertman and Stillwell, 
2003). They can also enable more effective and efficient involvement in decision-making 
process allowing users to set parameters and manipulate variables such as land use type 
and density. However, these GIS based systems, such as INDEX, TRANUS, 
METROSIM, Community Viz, with their rich set of capabilities are limited only to 
support same-time and same-place meetings. They also may not be affordable to many 
towns and agencies, unless a government agency undertakes some research as was the 
case with the National Consortium for Rural Geospatial Innovations (RGIS). 
RGIS undertook an evaluation of several Decision Support Systems (DSS) for 
community support applications. Aggett and McColl (2006) summarize their experience 
with selection, implementation and evaluation of tools for the project. In their attempts to 
identify a collection of tools and their associated strengths to meet the needs and the 
expectations of local governments and interested stakeholders, they’ve chosen to apply a 
DSS instrument within the context of a community development pilot extension project - 
an opportunity to do this evaluation. Recognizing that few communities had resources for 
the type of evaluation RGIS deployed at the start, they took a relatively uninformed 
decision to select Community Viz, to support community-based spatial decision making 
processes for their pilot site of Roslyn, WA (Aggett and McColl, 2006).  
 Community Viz was employed to generate different scenarios of development: 
each oriented towards conservation, preservation or development. Development concerns 
considered were access to trails, water rights, waste-water capacity, and impacts on storm 
water run-off and existing view sheds. From these criteria two alternative scenarios were 
developed: traditional residential development; and urban forest development. 
Visualization was provided through the Community Viz’s in-built tools.  
This project was organized by the Center for Spatial Information, an extension 
support wing of Central Washington University. One of the lessons learned is the trust 
developed when the endorsement of the city council for the project was made clear. From 
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the survey results, it is clear that the process enjoyed strong support from the participants 
(Aggett and McColl, 2006). 
In the light of rapid development attracting new business, tourism and foreseeing 
changes in community structure, the community had an urgent desire to better understand 
the implications of rapid development pressures. To demonstrate the functionality of 
Community Viz, initial workshops were designed to create and compare eight 
development scenarios on a specified set of criteria. A GIS ‘chauffer’ facilitated and 
made the presentations and mediated to demonstrate the usage of the unfamiliar GIS 
interface and incorporate datasets required for scenario integration, impact analysis, and 
system evaluation.  
 
 Addressing community concerns 
Establishing a partnership with RGIS–Pacific Northwest, a technology-training 
center and spatial data provider for the community has cut down the cost and technical-
expertise barriers. Previous PPGIS research also has shown that similar partnership 
strategies have been successful in bringing the benefits of decision-support technology to 
resource-poor communities (Aggett and McColl, 2006). To address sensitivity issues, 
volunteer community members, who are perceived to have greater understanding and 
sensitivity toward community entities, were trained in the use of the DSS. These 
“technical chauffeurs” could then guide the use of decision-support tools, thereby 
preserving the community’s interests and ownership over the process. 
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Figure 13. The multi-tool concept incorporated in Community Viz. 
Source: Aggett and McColl, 2006. 
 
However, these technologies are not, in and of themselves, “decision makers” 
(Aggett and McColl, 2006). They should be carefully applied in conjunction with other 
decision-support methods and tools. If integrated thoughtfully, they are a powerful means 
for helping rural community planners and citizens make sound land-use decisions. It is 
also interesting to know that the success of this pilot community project has aroused curi-
osity from nearby communities interested in incorporating the technology for their own 
spatial decision-making activities. The successful application in Roslyn could now be a 
template for other rural communities to follow.  
 
Lessons learned 
The manner in which a community perceives the usefulness of a new tool or 
strategy in the land-use decision making process may be as important as the functionality 
of the tools themselves. Are the tools understandable? Do they engage people or confuse 
them? Are they difficult to use? Aggett and McColl (2006) present a descriptive 
summary to uncover the strengths and weaknesses of decision support systems: workshop 
43 
 
participants were asked to comment on the effectiveness of Community Viz. The 
Community response is listed as strengths and weaknesses below. 
 
Strengths 
Multiple alternatives 
Many participants commented that Community Viz was useful in its ability to 
create, compare, and contrast multiple alternative scenarios for land use. This indicates 
using alternative scenarios is tried and successful method for land use planning situations. 
 
Real-time analysis 
The real-time analysis was deemed very beneficial. The capability to generate 
nearly instantaneous responses to queries concerning impacts of development 
options made the process both efficient and engaging. Traditionally these queries 
would be recorded, investigated at a later date, and the results presented at a 
future meeting contributing to dwindling citizen interest. (Aggett and McColl, 
Breaking Down Barriers, 2006, p 4) 
 
Even on the online interface real-time analysis could be very valued. But this 
would generate sufficient complexity (requiring database server transactions with custom 
scripting) in the application development and also can make the website heavy and slow 
its speed. Unless the project warrants real time analysis this may be avoided in the pilot 
study. 
 
Visualization capabilities 
Many participants agreed that the visual and dynamic capabilities of Community 
Viz helped make ideas, questions, and concerns easily understandable for the 
general public. The comments also clearly indicated how important high-quality, 
accurate visualization tools and methods are for engaging citizens and other 
stakeholders. (Aggett and McColl, Breaking Down Barriers, 2006, p 4). 
 
The 3D visualizations may be realized by exporting the data layers into Google 
Earth. But, this would require Google Earth to be installed in the participant's computer. 
PrimaGIS has the support of converting its data layers into KML (Google Earth readable) 
format. 
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Weaknesses 
Technological discomfort 
?ot everyone is technologically inclined or comfortable with electronic processes. 
Unfamiliarity with DSS technology and computers in general could alienate 
individuals or groups during the decision-making process. Ease of use and 
transparency are crucial to the design of DSS tools to prevent alienating 
community groups. (Aggett and McColl, Breaking Down Barriers, 2006, p 4). 
 
Lack of data 
This case study re-affirms the importance of data availability. As the costs 
involved in developing site-specific data could be expensive for communities that are not 
already equipped with softwares like Community Viz, a potential barrier to DSS 
implementation, but Story County (Thesis Experiment Study Area) already has the 
software and personnel to handle Community Viz.  
 
Cost 
The costs of DSS software and hardware can be considerable. Roslyn, for 
example, has a limited annual budget for maintaining community services. 
Investment in DSS tools that have expensive start-up costs are not feasible, 
especially if they require additional personnel training. If this technology is to 
benefit rural communities it will need to become more affordable. 
(Aggett and McColl, Breaking Down Barriers, 2006, p4). 
 
Even in Story County, online implementation with proprietary software would 
involve additional costs for additional licenses (ArcIMS, ArcSDE) and Open Source 
solutions are a good alternative. 
 
Distrust of outside entities 
Some community members said they were hesitant to rely on outside 
institutions/agencies to guide the use of the DSS for community decision making.  
  
Although the Story County Study Area does not face the same amount of 
development pressure, the rural context and the participant interest is quite similar. Also 
the planning staff of Story County has been planning to implement a similar participation 
45 
 
process employing Community Viz and considering 4 -5 development scenarios to 
compare. So the lessons learnt from here could be well applicable to the implementation 
at Story County as well, and suggest how our implementation of the online tool should be 
complimentary to such a process. 
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Chapter 5: STEP BY STEP PROCESS TO ASSIST THE DESIG$ OF 
A$ O$LI$E PARTICIPATIO$ APPLICATIO$ 
“In the theoretical world of system development the designer starts with a blank page. 
But in the field the page frequently is pulled from the recycle box”. (Jankowski, 2004, 
p666) 
 
In this chapter, the participation and technology frameworks are applied to 
structure the choice of tools to implement activity tasks of a participation process in a 
step by step manner. Corresponding to the activity tasks, we select those tools that are a 
good ‘fit’ with the context - its specific constraints and/or requirements (aspects of 
influence). The intent here is not to create another classification of tools and processes, 
but to develop a workflow to assist selection and developments of tools for an online 
application. 
Before developing the online application, we propose to follow a six step 
workflow: 
1. Revisit the EAST2 framework, discussed in chapter 2, and review the 
different aspects that influence a participation process. 
2. Identify those aspects that can influence the development of an online 
application. 
3. Contextualize those selected aspects with the project-type (participation 
process) to understand the implications of those aspects on the application 
needs. 
4. Revisit the ‘macro-micro’ framework discussed in chapter 2, and 
formulate a task level description of the whole process in relation to the 
project agenda. Considering the implications of the selected aspects, we 
formulate technical requirements for each of the tasks involved. 
5. Review the tools and technologies that make up an online GIS application. 
6. Identify those tools and technologies that can implement our task 
requirements. 
These six steps are illustrated in Figure 14 
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Figure 14. The step by step procedure to design an online participation application 
 
Step1: Review aspects of participation process 
The EAST2 framework structures a participatory process by its convening, 
process and outcome constructs and their corresponding aspects of influence. Convening 
constructs articulate the organization, the participants involved – their values, goals and 
objectives - and the available IT infrastructure in setting up the participation procedures. 
Process constructs include the dynamics of invoking decision aids, management of 
decision tasks, and the emergence of information structures such as maps, models, and 
databases. And finally, outcome constructs include direct outcomes related to the specific 
decision task, and the social relations created or evolved when the task is completed. 
Jankowski and Nyerges (2001) list the different ways in which these constructs 
“influence” decision-making. Here, we elaborate on those different aspects of influence. 
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Convening Constructs 
Construct 1. Social-Institutional influence 
Social-Institutional influence is determined by five aspects: power and control; 
subject domain; convener of participants; chosen participants; and rules and norms of 
participation. 
C1.1 Power and control 
 Power and control refers to the privileges that the participants are 
offered by formal or informal mandates. Knowing the power participants 
have in the process and how they may exercise it, we may be able to 
ascertain their role and thereby the requirements. For example when 
citizens get more organized and present their opinions and preferences 
clearly, the onus is on the decision makers to respond to their concerns. In 
terms of our adapted ladder of participation we can categorize power and 
control to three levels: Information delivery; Communication/ Discussion; 
and Decision-support. 
C1.2 The subject domain as task purpose, content, and structure  
If the participants have a shared interest in the subject domain it 
springs up more motivation in them to contribute to the process (Wood 
and Gray 1991). The purpose of the decision task may also influence the 
types of geographic information structures (maps, tables and diagrams) 
appropriated by the participants: A redevelopment plan or a sub-area plan 
may need to be more specific in terms of design or policy, and a 
correspondingly small participant group. Environmental decision-making 
and comprehensive planning usually involve a regional/ community scale 
aimed at long-range policy measures where emphasis may be on location-
based analysis. A typical visioning exercise could be less specific and 
emphasis may be on visual images to invoke reaction and generate ideas.  
C1.3 The persons, groups, and/or organizations involved in convening 
participants  
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The people convening the meeting/ process may prefer strategies 
from their past experiences and structure the process in ways that they are 
familiar with. This would influence the group participant structuration in 
ways they think are effective.  
C1.4 The number, type and diversity of the chosen participants  
The number, type and diversity of the chosen participants may 
dictate the type and duration of the deliberation/ conflict resolution. And, 
lack of proper representation may later bring challenges to the validity of 
the participation process.  
C1.5 Rules and norms as social structures among participants- the form of 
deliberation can determine the set up of the process. 
As Renn, Webler and Wiedemann (1995) suggest, different 
formats of discourse provide varied levels of ‘fairness’ due to the inherent 
‘agenda-setting’ associated with them. The structures of participation 
influence the way people interact in a group setting: a communicative 
arena of participation, Habermaas (1984), follows an open-discussion 
format; and a strategic arena of participation, Healy (1995), is usually 
outcome-oriented.  
Depending on the level of consensus or the commonality in 
perspective amongst the participants, either the communicative or strategic 
format of discourse may be more suitable. These two formats are also 
consistent with Jankowski and Nyerges’ (2001) broad generalization of 
decision-making into collaborative and analytical approaches. The 
collaborative approach deals with decision making as an evolutionary 
process progressing from an unstructured discourse to problem resolution 
using discussion, argumentation and voting. Analytical approach uses 
mathematical models to analyze structured parts of a decision problem. 
Both these approaches are necessary ingredients that need to be weaved 
together to contribute to successful decision-making. 
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Construct 2. Group participant influence 
C2.1 Participant’s expectations based on values, goals, issues, beliefs.  
Different expectations and value-sets can mean different 
perceptions on the process outcomes and its effectiveness. Researchers / 
conveners need to acknowledge to the participants the difference between 
the facts that get stored in a GIS and the (social) values that are used to 
interpret the facts (Jankowski and Nyerges, 2001).  
C2.2 Participant’s views/knowledge of the subject domain and each other 
The level of complexity and expertise of the information that the 
participants bring to the discussion may determine the level of discourse. 
People without that expertise may not feel involved unless it is explained 
in easily understandable terms. The participants’ world views and frames 
of reference and their viewpoints (opposing/ shared) may determine the 
discourse to be either deliberation or communication oriented. 
C2.3 Participants’ trust in the process 
 If there is a perceived lacking of trust amongst the participants, 
additional care may be needed to make the process more transparent and 
open. 
C2.4 Participants’ beliefs and feelings toward information technology 
Depending on their individual experiences with various 
technologies in the past, people tend to have strong feelings about the use 
of technology. This may either encourage or hinder the participant from 
considering new ways to carry out their tasks (Jankowski and Nyerges, 
2001).  
Construct 3. Participatory GIS influence 
C3.1 Place, time and channel of communication 
Same place/ same time vs. different place/ different time: Different 
channels and mode of meetings and interactions dictate different network 
configurations (speed) and tools may be needed. 
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C3.2 Availability of social-technical structures as information aids 
In addition to traditional GIS queries and analysis, certain 
decision-support tasks may need additional visualization tools, spatial and 
attribute data query tools, and analytical models. These tools support 
evaluation and interpretation of the situation by the participants/ decision 
maker(s) to conclude "in an iterative and interactive manner" (Jankowski 
and Nyerges, 2001). These information aids may be made available in 
easily understandable forms like maps, tables, diagrams etc.  
Process Constructs 
Construct4. Appropriation 
According to DeSanctis and Poole (1994), appropriation is "the act of invoking a 
structure, and only when that act is continual, it can be categorized as use".  
P1.1 Appropriation of social-institutional influence. 
 This aspect concerns with appropriating any one or more of the 
five aspects of social-institutional influence discussed before. For instance, 
Institutional mandates and authority control the flow of information (Gray 
1989). In many cases facilitators base the project agenda for the 
participation process on these mandates. 
P1.2 Appropriation of group-participant influence 
This aspect concerns with how the participation structure is 
influenced by the group’s involvement in the process. Strengthened by 
recognition from other group members, participants may raise concerns 
and request clarifications and more information. While this influence is 
more prominent in face-to-face interactions, it may be considered that the 
appropriation of group-participant influence may be a factor in online 
settings as well if the tools are open and transparent.  
P1.3 Appropriation of participatory GIS influence 
Different settings and technologies may facilitate handling of the 
structured and unstructured components of participation differently. While 
GIS technology is good at handling structured analytical components of a 
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problem, it does not serve very well in tackling unstructured components 
(Jankowski and Nyerges, 2001). While a technical/GIS analyst and a 
facilitator can guide the participation process in a traditional face-to-face 
setting, we may have technical challenges in moderating online 
discussions. A sophisticated GIS functionality in a PPGIS application may 
lead to increased complexity in the system. Representational 
sophistications like 3D visualizations may decrease speed of access while 
analytical sophistication may not be properly understood unless it is well 
explained and represented. This is an important concern because an 
application’s higher complexity may prevent people with less computer 
skills from using it. 
Construct 5. Group process 
 
P2.1 Idea exchange / type of discourse 
Depending on the perspectives considered, certain values and types 
of focus may be crafted into the process - different strategies may be 
employed to encourage certain types of group discourse (explicative, 
technical, practical or therapeutic). 
P2.2 Participatory task flow management 
This aspect concerns with the structuring of the process into stages, 
steps or phases whether from a pre-determined agenda or an open agenda. 
Participation strategies can contextualize each of the macro-phases of a 
group process by setting defined agendas for each of the different decision 
situations. In Community Planning scenarios this ‘agenda-setting’ is 
usually done by the organizing/ planning staff.  
P2.3 Behavior of participants toward each other 
The introduction of a new technological tool like GIS into the 
process can either increase or decrease conflict amongst the participants. 
And specifically some types of aids may be more associated with conflicts 
because of the type and presentation style of the content. Jankowski and 
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Nyerges (2001) observe from their experience in habitat redevelopment 
site selection process that maps were less likely to be associated with 
discussion conflicts compared to tables which were more analytical in 
their display (like priority ranking of the sites). 
Construct 6. Emergent influence 
P3.1 Emergence of social-technical information influence 
The emergence of new social-technical structures in the 
participation process like map and database designs may influence further 
information structuring. 
P3.2 Emergence of group-participant influence 
Participants may clarify (influence) their own goals and 
perspectives with group participation and also change the dynamics of 
trust in the process. 
P3.3 Emergence of participatory GIS influence 
The emergence of new rules of communication and task fulfillment 
during the participation can change the course of interaction. 
 
While all these three emerging influences are important from the 
participation process and outcome standpoint, they may not influence directly the 
design of the tool beforehand. But they may provide valuable input to future 
designs of similar processes/ applications. 
Outcome Constructs 
Construct 7. Task outcomes 
O1.1 Character of decision outcome 
While many researchers (Renn, Webler and Weidemann 1995) 
recommend researchers to focus on the process rather than on the 
outcome, by knowing what outcomes exist (or rather to expect out of the 
process) the researcher may be more able to characterize the decision 
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process in terms of the extent to which those outcomes have been 
achieved. 
O1.2 Decision outcome and participant structuring dependence 
Sustainability of the decision outcome depends on the ability to preserve 
the validity of the decision, either short term or long term. This may be a 
factor of the power that the participants have in turning this decision into a 
stable policy/ mandate (as could be exercised by the council/ board 
members). 
 
Again, these task outcome constructs may not directly influence the choice 
of the tools to be employed but from an evaluation (of effectiveness) standpoint 
the tools may be set to reflect the outcomes beforehand which can then later be 
assessed. 
Construct 8. Social outcomes 
O2.1 Opportunity for challenge of the outcome 
O2.2 Reproduction and temporality of group participant influence 
O2.3 Reproduction and temporality of social-institutional influence 
 
The social outcomes are concerned with the bigger picture of the participation 
process’ impact over time’ and its repeated use. We may ignore them in the context of the 
tool selection and the design of the application. 
Having discussed the different aspects that can influence the participation process 
and outcome in general, we are now concerned only with those aspects that have a direct 
influence on tool selection and application development.  
 
Step 2: Identify ‘key’ aspects 
In this step, we list those aspects identified to have direct influence on the 
development and tool selection of an online GIS application and codify them into 
different types or choices an application developer can make during the tool 
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selection process. Aspects that would influence the process / outcome of the 
participation but not critical to t\the design of application are avoided.  
 
C 1.1 Power and control 
This aspect may be codified into three levels of participation based on the 
power and control shared by the participants: Information delivery; 
Communication/ Discussion; and Decision-support. By identifying the level of 
participation that the application is required to support, the general scope of the 
application is identified.  
C 1.2 The subject domain as task purpose, content, and structure 
Although not exhaustive, the different online participation techniques to 
serve the various planning and design tasks can be codified into three formats: 1) 
Online Survey / Visual Preferencing; 2) Online Workshops; and 3) Digital Design 
Charrettes. The Workshop formats again can be broken down to serve two 
purposes: a) Strategic Planning; and b) Visioning.  These domain-types would 
vary on the types of data to be collected, the scale of analysis (parcel/ city wide/ 
regional) required and so on. 
C 1.4 The number, type and diversity of the chosen participants 
This aspect could be codified into two types of access provided to 
participants: open; and restricted. Depending on the user group some tasks may 
need open access and some tasks may be restricted to some users.  
P 1.3 Appropriation of participatory GIS influence 
This aspect could be codified as appropriated degree of technical 
sophistication: sophisticated (complex); and simple. A higher degree of 
sophistication means a more elaborate and extensive use of technology tools.  
P 2.1 Idea exchange as social interaction 
This aspect could be codified into two participant group views on the 
subject-domain and there corresponding exchange of ideas: opposed; and shared. 
A group with opposed views may need more deliberation and communication 
tools and a group with shared view may have more analytical emphasis. 
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Figure 15. Steps 1, 2 & 3: identify key aspects and outline their implications. 
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Step 3: Contextualize identified aspects with their implications to the situation 
As shown in Figure 15, in this step we describe the implications of the identified aspects 
to the design of the online application. 
C 1.1 Power and control 
In the thesis experiment, the participants are assumed to have the same 
power and control as in the face-to-face meetings, where they can express their 
concerns on the subject and choose their preferred alternative from those 
presented to them. They cannot decide for the community but can elicit their 
opinion and preference to the governing board through the process. The engaged 
tools would need to fulfill decision-support needs to elicit public opinion and 
preferences but need not review/ evaluate them with judgment refinement 
techniques. 
C 1.2 The subject domain as task purpose, content, and structure 
The thesis experiment covers the Ames Urban Fringe Plan but limited 
only to a small study area. So, the stakeholders would be the property owners and 
residents of the study area. In typical strategic planning procedure, a ‘parcel-level’ 
detailed analysis of the study area with respect to the different alternatives as per 
the data available may be expected. The spatial context of the subject also implies 
the use of maps and spatially comprehensible discussions. In their previous face 
to face interactions, the planning staff employed Community Viz to present 
alternative scenarios of development/ growth to choose from. So the project's 
process needs and deliverables are guided by that scenario driven structure in an 
online setting. 
C 1.4 The number, type and diversity of the chosen participants 
As the participants are mainly limited to the study area, it is a small 
number of people who are not very diverse in interests and there is no pre-
selection within the group. To control the project to be limited only to those 
participants the process may be structured to have access restricted only to the 
residents / property owners in the area. Another option, which the staff preferred 
is to have open access to everyone (to participate in the discussion) but provide 
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with added privileges to these select group of people which may not be available 
to the general public (say voting their preferences). 
C 3.2 Availability of social-technical structures as information aids 
Appropriating the structure set forth by the planning staff and that exists in 
a Community Viz Scenario development procedures – alternative scenarios of 
development, the criteria and indicators are all pre-decided and the participants 
would then only be able to compare the scenarios based on those set criteria and 
indicators (they themselves would not generate analytical procedures). But to 
avoid technical complexity and the author's lack of technical expertise on some 
parts of that procedure, no set structure for group moderation is provided even 
though it is provided in the regular face to face settings. 
P 1.4 Appropriation of participatory GIS influence 
As the participants' level of technical expertise is not expected to be much, the 
process is planned to be as simple as possible with little sophistication if any. As 
most of the people may not be very aware of the land use regulations and their 
implications, an explanation of all those technical and administrative information 
can be vital. 
P 2.1 Idea exchange as social interaction 
From the interview responses the planning staff considers the stakeholders to not 
be much divided as in the case of their other projects. So the emphasis can be 
more on explaining / analyzing the different scenarios and the discussion could be 
tried with moderation. But it could help to have a control over postings in the 
discussion forum as and when required through permission setting. 
 
Step 4: Perform Descriptive task analysis considering the key aspects and the 
‘macro-micro’ framework. 
We have earlier discussed in Chapter 2 how the macro-micro framework unpacks 
the participation/ decision support process into activity tasks in the different phases 
towards decision-making. Categorizing the aspects of a decision situation by one task 
after the other unpacks concerns on the basis of task description. By describing each of 
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the tasks in terms of the key aspects discussed above we may explicitly state the implied 
technical capabilities and tool requirements. Simple collaboration support and 
information delivery processes can be treated as subsets of this framework with slight 
variations in the task activities. 
 
 
Figure 16.  Descriptive Task Analysis of a Decision Support System 
 
In a decision support system, each task-activity is broken into four technical 
support types: Information Management; Visual Aids; Group collaboration support; and 
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Option modeling. Considering the complexity of many of the techniques like structure 
group reasoning and judgment refinement, they have not been included in the matrix of 
task functions and development requirements. The requirement needs are later mapped to 
the tools identified for each of the technical support types. 
 
Intelligence 
 
This is a period/ phase of idea generation when the problem is defined and 
relevant ideas and information are brought out in the open. It can broadly be categorized 
into three tasks: gathering goals and objectives; organizing them; and selecting criteria.  
 
A. Gather participant input on values, goals and objectives using information 
management, visual aids and group collaboration techniques:  
 This activity consists of three sub-tasks: 
1) Data communication and storage of user input in the forms of survey responses, user 
comments etc.  
2) Data representation: Shared representation of text and visual data in the form of text, 
diagrams, maps and interactive graphics.  
3) Group Discussion: This could be achieved in various forms: from an unstructured e-
mail form to threaded discussions and web meetings. 
 
B. Organize goals and objectives. 
This again consists of three sub-tasks:  
Identify common ideas; 
Visual display (data visualization) of those ideas; and 
Collaboratively document these ideas (create and edit documents)  
(e.g. Shared display of charts, tables, maps, diagrams or other representation formats).  
 
C. Select criteria to be used in decision process  
Here, all the goals and objectives are synthesized to select criteria for decision-making 
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Design 
This is the period of analysis, where alternatives are identified and arguments 
presented. It has four tasks: gathering data and models; organizing options; and selecting 
full array of decision options. 
 
A. Gather data and models to generate decision-options, i.e., the criteria to develop 
scenarios. These may include a variety of computational models that predict the behavior 
of real world processes (i.e. GIS models; GIS and spatial analysis, process models). For a 
simple comparative analysis of the different scenarios, these could be maps for each 
scenario comparable on the set criteria/ indicators. In this simple case, no dynamic inputs 
are enabled and a set of assumptions and conditions made beforehand.  
 
B. Organize and apply an approach for option generation using structured-group process 
techniques and models. The attributes, parameters and indicators that would determine 
are to be outlined in this task.  
 
C. Select decision options/ scenarios from outcomes generated by group process 
techniques and models 
 
Choice 
This is the final stage where one or more decisions are made, with the intention to 
implement them. Since our thesis experiment only deals with the users voting on the 
options in a rank order, but no decisions are made and so this phase is not included in the 
application development. 
A. Gather values, criteria and option list scenarios 
B. Organize approaches to perform priority and sensitivity analysis 
C. Select recommendation 
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Step 5: Review ‘state of the art’ tools and technologies 
In this step we review the tools and technologies available for online GIS applications. 
We concentrate more on the open source development tools here. Table 5 below 
summarizes the technologies into five component areas: 
1) Mapping/ GIS (Spatial Server); 2) Web Server / Application Server; 3) Spatial 
Database Engine; 4) Web Framework; 5) Group Collaboration Tools; 6) Visualization 
Tools; and Communication Tools.  
The first three items are standard requirements for any online GIS application but 
the rest of the components would be needed for ant additional requirements the 
application may need. This list of common tools that can accomplish the discussed tasks 
of participation is not exhaustive but only those that author has become aware of. 
In the next step we would list those requirements to match the technology tools available. 
  
Table 5. Tools and Technologies to enable online GIS applications 
Relevant tools 
/ technologies Description 
Implemented in 
(programming 
language) 
Prerequisites / 
Dependencies Strengths Weakness 
Mapping/ GIS         
UMN 
MapServer 
Web-based mapping 
server - provides Open 
Source development 
environment to build 
spatially-enabled 
Internet applications 
CGI program but 
supports many 
scripting and 
programming 
languages with 
PHPMapscript, 
PythonMapscript 
GDAL, PROJ, 
GEOS 
Free ;  stable; open; supports 
scripting and customization; 
extendable products 
available; strong user list 
support; works with 
PostgreSQL/ PostGIS 
extension;  stronger 
performance  
requires plugging in 
different tools from 
different vendors; 
building from source 
can be difficult for 
newbie's 
ArcIMS  
HTML, Avenue/ 
Java and ArcIMS 
AXL  
ArcView/ 
ArcGIS on 
Server; Tomcat 
application 
server 
one vendor, familiarity with 
ArcGIS products; Includes 
software to handle routine 
tasks like map services etc. -  
easy to use - 
vendor lock in, high 
costs; lesser 
compatabilitry and 
customization; resource 
hog 
GeoTools 
Java code library -
provides standards 
compliant methods to 
manipulate geospatial 
data Java  Supports many data formats;   
GeoServer 
(GEOS) 
server built on 
GeoTools that connects 
our information to the 
Geospatial Web 
Java, built on 
GeoTools    
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Table 5. Continued 
Relevant tools 
/ technologies Description 
Implemented in 
(programming 
language) 
Prerequisites / 
Dependencies Strengths Weakness 
Mapping/ GIS (Continued.        
PrimaGIS 
collaborative web 
mapping application for 
Plone – spatial 
extension for 
Archetypes based 
objects 
Python; zope 
page templates; 
Archetypes; 
GDAL; OGR; 
Simple Features; 
PROJ 
Mapserver, 
ZCO, PCL,  
Zope, Plone, 
FWTools,  
strong user support;  can 
make custom objects 
work as spatial data with 
IGeoAware; PostGIS 
support; export data to GML 
& KML;  
relatively new & 
untested;  
CartoWeb 
ready-to-use Web-GIS 
as well as a convenient 
framework for building 
customized applications 
PHP5, CSS, 
DHTML 
Web Server 
(Apache); PHP 
5.0.3+; 
MapServer 
PHP/MapScript;  
object-oriented architecture; 
PostgreSQL/ PostGIS 
support; ability to work 
along a client-server model 
as well as a stand-alone 
application,    
Mapbender 
provides web 
technology for 
managing spatial data 
services for navigating 
and querying OGC 
compliant map services 
PHP, JavaScript 
and XML 
Mapserver, 
Geoserver, 
PostgreSQL w/ 
PostGIS 
extension 
Can add new points to the 
map with the flag button  
FWTools 
A set of open source 
programs for GIS 
bundled together  
Includes 
OpenEV, 
GDAL, 
MapServer, 
PROJ4 & OGDI 
subpackages  
works with both Windows 
and Linux platforms; easy 
ready to use installations; 
user support 
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Table 5. Continued 
Relevant tools 
/ technologies Description 
Implemented in 
(programming 
language) 
Prerequisites / 
Dependencies Strengths Weakness 
Web Server/ Application Server         
Apache - 
HTTP web 
server 
most popular web server 
on the Internet with a 
robust and flexible 
public interface     
Tomcat servlet 
container 
Java web/servlet-
container - for Java code 
to run with a web server 
Java servlets and 
JSP    
Zope 
object oriented open 
source application 
server (& a web server) Python  
Web serving, script-based 
processing, and database 
serving under one roof, but 
can connect to other servers, 
databases;  manage entirely 
through the Web;  Rich 
conceptual management 
interface 
Considerable learning 
curve; Raw speed 
sacrificed in favor of 
sophistication 
Database (RDBMS) 
MySQL - 
database 
multithreaded, multi-
user SQL database 
management system C and C++ a mysqld binary 
Multiple storage engines. 
Widely  popular with PHP 
users, LAMP platforms; 
Commit grouping,   
PostgreSQL - 
database    
Very robust and stable; 
PostGIS Spatial extension  
MS Access 
RDBMS which 
combines the 
relational Microsoft 
Jet Database Engine 
with a GUI   
Simple to use,  used as the 
database for basic web 
based applications hosted 
on Microsoft's IIS;   
compatibility with SQL;  
65 
  
Table 5. Continued 
Relevant tools 
/ technologies Description 
Implemented in 
(programming 
language) 
Prerequisites / 
Dependencies Strengths Weakness 
Spatial db 
PostGIS 
Spatial extensions for 
PostgreSQL database, 
allowing geospatial 
queries Java PostgreSQL 
Strong and stable spatial 
connectivity to PostgreSQL; 
can work within the same 
environment of PostgreSQL  
ArcSDE 
Spatially enables a 
RDBMS; facilitates 
storing and managing 
spatial data  
Now bundled 
with ArcGIS 
server   
Web Framework ( set of software tools and libraries to develop dynamic websites & applications) 
Django 
Python web framework 
for rapid development     
Ruby on Rails 
To develop database-
backed web applications 
in the Model-View-
Control pattern.  
Database, 
webserver   
Zope-Plone    
allows user authentication; 
can set permission to files;  
Content Management Systems   
Drupal 
Content 
management/discussion 
engine  PHP 
dependency.inc 
– provides an 
API 
efficient, integrated, multi-
user authoring with 
powerful linkages; plug-ins, 
such as event registration,   
Joomla 
Content Management 
System built in PHP – 
for simpler set ups PHP  
Easy to install, low entry 
barriers; 
limited out-of- the box 
functionality for 
sophisticated dynamic 
content structures 
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Table 5. Continued 
 
Relevant tools 
/ technologies Description 
Implemented in 
(programming 
language) 
Prerequisites / 
Dependencies Strengths Weakness 
Plone 
Content Management 
System built in Python  Python, Zope Zope CMF 
Extensible w/ plug-ins; used 
as intranet/ extranet server, 
document publishing 
system, and groupware tool 
for collaboration; easy site 
updates by non-technical 
staff ; powerful & proven 
Bigger learning curve; 
more resource heavy 
Group Collaboration Tools     
Mediawiki wiki server software PHP    
phpBB  
Open Source forum 
software/ bulletin board 
system for  group 
communication 
support PHP  
Permission systems, 
private messaging, search 
functions, a customizable 
template and language 
system, as well as support 
for multiple databases.  
Gossip 
provides a forum, based 
on Archetypes 
3 content types: 
forum; thread; 
and post    
Visualization tools         
Google Earth 
Google Search with 
satellite imagery, 
maps, terrain and 3D 
buildings   
Can create content 
overlays &  GIS data 
stored in KML; easy & 
accessible to a broader, 
non-technical audience;   
Communication Tools         
PloneFormGen 
form folder container 
for various content types   
used for user input and 
surveys  
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Step 6: Identify tools and techniques required to meet with the ‘descriptive task 
analysis’ requirements. 
Visual Preferencing & Information Delivery: 
A simple system to deliver text and graphic information and retrieve input can be 
accomplished by a simple website served by HTML forms and some scripting. A more 
sophisticated version would also have a conventional web GIS framework to support map 
browsing and mapping aids. Figure 17 illustrates the framework, tools and technologies 
of such a system. 
 
Figure 17.  Steps 4,5 & 6 for an Information Delivery System 
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Group collaboration and discussion 
To build applications that support group collaboration and discussion, three types 
of technology stacks could be used as illustrated in Figure 18: 
Figure 18.  Steps 4,5 & 6 of a Group Collaboration System 
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Annotation in Mapping Environment: To support discussions with on a simple map 
interface like an aerial map, a simple mapping interface served by Worldkit can be 
integrated into the application. 
RIA + WebGIS Framework: To support more data visualization and graphic generation 
flash based maps generated by actionscript in Flash / Adobeflex environment may be 
employed.  
CMS + WebGIS Framework: To support a structured discussion with maps served by a 
spatial database engine a content management system served with a GIS application and 
data interface may be employed. 
 
Decision Support System 
A decision support system with GIS may be developed by two types of 
framework: 
Simple WebGIS Framework: If the emphasis is on GIS analysis and functionalities and 
less collaborative functions this framework can be employed. GIS analysis and mapping 
is served by custom programming using program libraries like GeoTools (Java) and PCL 
(python) and back end GIS engines like ArcGIS server etc. 
CMS + WebGIS Framework: Here, the emphasis is also on collaboration and discussion 
tools. Simple GIS analysis and map rendering is generated within the CMS environment 
with mapping applications like PrimaGIS, CartoWeb etc. 
 
Figure 19 illustrates the different functionalities supported by either of the frameworks 
corresponding to the activity-tasks. This helps us choose between these two frameworks.  
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Figure 19.  Steps 4,5 & 6 of a Decision Support System 
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Presented in Table 6 below is the process of tasks that the planning staff had 
outlined in their scope of work for the project. This thesis experiment covers only the first 
three phases of their scheduled process. These three project phases are almost consistent 
with the ‘intelligence’, ‘design’, and ‘choice’ activity phases of the macro-micro matrix. 
In this thesis experiment, the selected criteria were determined and feasible set of options, 
generated through brainstorming by the planning staff before the application 
development. 
 
Phase 
(Process) KEY TASKS/STEPS 
Macro-Phase 
(Thesis 
Experiment) 
Definition of Study Parameters 
Establishment of scenario(s) hypotheses 
Phase One Background data collection and interpretation 
Focus group meetings with stakeholder groups 
[Intelligence] 
Phase Two 
Development of Alternative Scenarios – Plan and 
Policy Development 
[Design] 
Public Review of Alternative Scenarios 
Public workshop and open house 
[Choice] 
Phase Three Worksession(s) of elected and appointed officials 
Phase Four Development of Preferred Alternative 
Phase Five 
Presentation of Preferred Alternative, and its review 
by parties involved. 
[Beyond 
Thesis 
Experiment] 
Table 6.  The scope of work for the project prescribed by the planning staff. 
 
Reviewing the tool choices to accomplish the process tasks in the Intelligence, 
Design and Choice phases as outlined in the macro-micro framework, we pick the 
appropriate stack of tools depending on the level of sophistication required. Other 
important factors for consideration are cost, prior knowledge / ease of development.  
 
Access: 
Information about the project background, existing land use regulations and the 
possible policy scenarios is presented in an open manner requiring no additional 
privileges necessary. Access to discussion forum may be moderated through permission 
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settings.  Selection of criteria is limited to the planning staff, not a group task. : Attributes 
that define those set criteria are also decided by the planners. The application does not 
support 'idea generation' as part of the group collaboration methods. Selection of criteria 
is limited to the planning staff, not a group task. Voting would be limited to only those 
who have a login registration (user authentication). 
 
Information Management:  
A simple straightforward presentation of information is adequate. But, 
hyperlinking information from different parts of the website without redundant 
publishing through archiving may be necessary. If this content is indexed, it can be 
searched and accessed from different parts of the website, a common feature of most 
content management systems. 
The necessary data required in land use planning process for a sub-area would 
include land use data, ownership data, existing regulations, projected housing needs and 
supply, possibly in a spatial database engine for faster and easier retrieval.  A 
sophisticated implementation would require query access to the database server, and 
manipulation of the attributes by scripting in the client (user input) to be sent to the 
database. This way, we can create dynamic data sets in the database and then re-publish 
maps with the manipulated data. Although this implementation is possible there are 
issues in maintaining the connections constantly with the database server. Although less 
authentic, a simpler implementation employed here is to create maps with assumptions 
and criteria predetermined by the staff. A simple static set of maps (map instances) 
showing a map for each option may be adequate, as making dynamic changes to a single 
map for each of the different options would mean higher sophistication. 
 
Visual Aids: 
 The implications of the criteria used in the models are to be explained alongside 
the models/ maps organized in a manner that would be easy to navigate the different 
informational content in a seamless manner – integration of different content types.  
Appropriating the way the different attributes and indicators are organized with charts 
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and maps in Community Viz, the different scenario information (maps, charts and text) 
need to be presented in similar format so that they could be easily compared with each 
other. In a flash environment, customization with actionscript can solve dynamic graph / 
chart representation. Another easier implementation is plugging in additional modules 
like Pychart as instances that would dynamically create charts for each of the scenarios. 
Although it may be easier to observe and compare all the map scenarios in the same map 
interface or on the same page, publishing  four or five  maps in different frames may need 
many data-feeds at the same time, which even if possible would slow down the system in 
loading the required services.  
 
Group Collaboration: 
 Since the discussion forum is one of the prime sources of input, and the rest of 
the process is close-structured, it should be as open ended as possible. A threaded 
discussion format where users can start their own topic could be important. Gossip is a 
forum based on Archetypes that can be employed for discussions in the Plone 
environment.  
Options are developed, prior to these discussions, based on policy issues and user 
comments in the initial interviews. Each user can make his/ her choice about each 
scenario and rank them. For easy navigation, commenting on the scenarios in the same 
map interface can be made possible by embedding these forms in portlets. A simple form 
asking the user to rank the scenarios in his/ her order of appropriateness is adequate. 
These forms are easily developed in a plone CMS environment by using ploneformgen, a 
form generator for plone. All the users' voting results / summary are to be presented after 
a set time for the participants to react to and make the process transparent. (An action 
submission by mail-server to the administrator) on form submission can enable gathering 
all the inputs in one place. This can also be updated into a database directly. 
 
Option modeling: These procedures are similar to what is done in Community viz; and 
these options are based on what can be done within the existing structure of landuse 
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regulations (how they may be amended to include options proposed):  compare scenarios 
by attributes and indicators. 
As described above, some additional technologies / tools are required for some of 
the tasks that are not available in a conventional GIS framework. Table 7 shows those 
requirements and the technical solutions / tools to meet those needs: 
 
  User requirements (Task Analysis) 
technical 
requirements Available tools 
  
1 
discussion forum; and 
threaded discussion format communication phpBB, Plone-Gossip 
2 User authentication/ permission levels;  user roles Plone, drupal, 
3 
query access to the database server; (spatial 
data) 
spatial database 
connection 
enabled  
Plone 
(ZODB+postgreSQL+ 
PostGIS) 
4 
to comment on scenarios in the same 
interface; and 
map content and text in the same interface portlets Plone 
5 
discussions to be tied to spatial context; 
organize information from different 
scenario  to be easily compared with each 
other; and linking information from 
different parts separating content from 
presentation easily navigable structure. 
content 
management and 
workflow PloneFormGen 
6 
e-mail messages / mail-server; and 
collect user input and store/ e-mail 
SecureMailHost 
and mail-adapter Plone 
Table 7. Selection of Tools based on User requirements from task analysis 
 
While other CMS technologies may be available to support the tasks listed above, 
the author’s familiarity with python has resulted in the selection of Plone CMS. Thus, the 
technologies and tools chosen for the development of our ‘Open-Planning’ Online GIS 
application are: Plone (CMS) based PrimGIS built on ZCO/ Zope Server and MapServer. 
Other installations that are also needed are supporting libraries (GDAL, OGR Simple 
Features, PROJ). These open source technologies chosen also provide with rich user 
experience, robust GIS compatibility and vibrant developer communities. This 
combination of tools and packages provides a flexible and yet powerful interactive 
functionality and customizability. These packages were installed on a Zope web/ 
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application server running on Windows XP Professional running machine. PostGIS/ 
PostGreSQL was setup to handle user-input and store it in a spatial database. uDIG, a 
desktop GIS software was used to process the data and to perform geo-processing 
functions for out analysis purposes. 
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Chapter 6: DEVELOPME$T OF THE AMES URBA$ FRI$GE PLA$  
O$LI$E APPLICATIO$ 
6.1 Background 
The Story County Development Plan, its land use framework and regulations apply to 
unincorporated land in Story County. Iowa law delegates authority to county governments to 
regulate land uses outside city boundaries. The Code of Iowa also enables cities to exercise 
control over subdivision of land outside, but within two miles of, these corporate boundaries. 
Therefore, planning around the communities (outside their official city limits, but within two-
miles) cannot simply be completed by Story County alone. With many overlapping 
jurisdictions governing land uses and subdivision approval in such areas, clear and consistent 
land use principles, practices, and regulations, are needed for these areas to successfully 
manage growth and development. 
Beginning in 2000, the cities of Ames and Gilbert, working cooperatively with Boone 
County and Story County, began to review the regulations and policies within two miles of 
the official boundary of the City of Ames. This area - commonly referred to as the "Ames 
Urban Fringe" - is located mostly within western Story County and partially within the 
eastern part of Boone County, overlapping areas within two miles of the city boundaries of 
Gilbert and Kelley (Figure 15).  
 
The Ames Urban Fringe Plan 
In 2004, the Draft Ames Urban Fringe Plan was developed cooperatively by Boone 
County, Story County, the City of Ames and the City of Gilbert.  The Plan recognizes the 
existing jurisdictional conflicts and planning inconsistencies and intends to be a tool to 
promote cooperation and lead towards an agreed future. The Ames Urban Fringe Plan is 
intended to serve as a guide for development and land use decisions. To review and adopt the 
plan the following steps were outlined:  
1. Collection of public comment; 
2. Public Meetings: Each of the jurisdictions may sponsor public hearings or meetings 
of their commissions, boards and/or councils and formulate recommendations before 
taking any action on the plan. 
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3. Joint Meetings to Take Action on the Plan: Supervisors and Councils of the 
respective counties and cities meet jointly to take action on the plan – approval, 
revisions, denial or deferral. 
4. Formal Agreements: Intergovernmental agreements to cooperate on official 
implementation steps. 
 
Story County Study Area 
This case study project of online participation is situated within the 1st two steps of 
those outlined above. It seeks to answer the best land use distribution for the study area. The 
Ames Urban Fringe Plan has been partially approved by the Board of Supervisors.  The 
proposed Agricultural Preservation Area between Ames and Gilbert is being studied further.  
According to the AUF plan (June 2006), the Ames/Gilbert Agricultural Preservation Area 
(AGPA) comprises primarily of highly valuable farmland intended for farming and 
agricultural production. Envisioning that this area could serve as a buffer permanently 
separating the urban areas of Gilbert and Ames, and retaining their unique community 
characteristics and identities three policy options were recommended: 
AGPA Policy 1: Existing and new activities and facilities for uses defined by state law as 
agriculture will be the primary land use in areas with this designation. 
AGPA Policy 2: Non-farm development is limited to remaining, scattered building sites 
where farmstead homes and related facilities once existed or on very large 
parcels of ground typical of the agricultural setting.  
AGPA Policy 3: Subdivision for the creation of new residential development lots is not 
anticipated within the Ames/Gilbert Agricultural Preservation Area.  
However, as a reflection of Story County’s recent resolution, this designation of 
‘Ames/Gilbert Agricultural Preservation Area’ has been modified (Figure 20) to represent it 
as an area for more detailed study. Story County also proposed that current regulations of the 
County and Cities of Ames and Gilbert guide land use for the duration of the study. The map 
has been modified so that the land use designations reflect the current county zoning. The 
City of Ames agreed with this proposal and asked for assurance from Story County that the 
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use and the zoning in this designated area would not change during the interim period while 
the study is being conducted. 
 
 
 
Figure 20. Map of the city of Ames with its fringe area 
 
The purpose of this participation process is to develop a detailed land use plan and 
policies and implementation measures for the “Story County Study Area” to be incorporated 
into the Ames Urban Fringe Area Plan.  
Leaders and decision-makers need to know what policies and strategies are possible 
to guide development at the local level. It is important that the people of the community 
participate in this process and an interactive online system can enhance their involvement. 
Involving the public during the development of alternative land-use scenarios leads to a more 
sustainable, legitimate and democratic decision-making process and create more effective 
land-use plans (Abott et al. 1998; Al-Kodmany 2001). This project explores the application 
of decision support and PPGIS tools to assist the planning process of determining the future 
Ames Urban Fringe Area 
located in ‘Story County 
Study Area’ (hatched area). 
 
 Future Land Use to be 
determined following the 
completion of Story 
County’s study and 
discussion with other 
governments. 
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of the study area. By displaying educational material and interactive maps, this system will 
allow users to input personal preferences for the criteria they value, and produces maps, and 
scenario models according to the users weighting of the criteria. The project serves to test 
how well online participation tools can augment traditional means of public participation in 
community planning cases. This study can utilize the land use, land-parcel, demographic and 
socio-economic data needed for future projections modeling and develop alternative 
scenarios. Most of the data to analyze each of these scenarios is available with Story County, 
but much finer data may be required for presentation purposes.  
The process shall help discuss and analyze the future of the study area presenting four 
scenarios: 1) No change; 2) Agricultural Emphasis; 3) Natural resource protection; and 4) 
Levels of Service. 
 
1) ?o Change Alternative 
This scenario designates areas as agricultural and farm service on the AUFP.  It uses 
county regulations the way they are used today to evaluate for build ability and rezoning.  
For example, 35 acre minimum to build, or meeting an exemption to build under 35 acres 
(i.e. LESA score)  Properties passing the LESA score would be shown as Rural Transitional 
Residential to facilitate re-zoning lands to Agricultural-Residential (A-R).  Other properties 
(not passing the LESA score) should be shown as Agriculture and Farm Service, preserving 
the A-1 zoning status.  
 
2) Agricultural Emphasis 
In this scenario, residential uses become non-conforming; no new residential allowed 
in this area.  Only new farm buildings or farm houses with an agricultural exemption. (Also 
discussed a separate “Agricultural Emphasis” option, slightly different from this in that 
LESA exceptions would continue for residences but there would be no rezoning). According 
to County Ordinance land scoring 267-300 points on the LESA System is strongly 
encouraged for retention in agricultural use and/or non-agricultural development is strongly 
discouraged. The ordinance also states against rezoning to Residential on these lands. 
 
3) ?atural Resource Protection 
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In this scenario, only conservation subdivision design is allowed for new residential 
developments.  Story County’s R-C zoning overlay applied to this area. 
 
4) Level of Service 
 The study area is assessed on their proximity to paved and gravel roads (services). 
Parcels adjacent to arterial streets are treated as having the highest level of service (very high 
LOS), followed by parcels adjacent to other roads (high LOS). Moderate LOS parcels are 
those within 500' from paved road and low LOS is assigned for parcels within 1000' of gravel 
road. An estimate of future build out under current market trends is also made for very high 
LOS.  If area was designated Rural Transitional Residential on the AUFP, what areas are 
most likely to build out within 20 years?  This scenario considers existing and planned 
infrastructure, promoting development in the most convenient locations, near existing 
services (i.e. paved roads, utilities available, etc.) and level of services.  LESA score would 
not be a factor.  
As Story County has the needed resources to employ Community Viz software, it 
shall use it to compare the four scenarios in the face-to-face public meeting sessions. So, we 
shall present the relevant information of the process, options and scenario-indicators similar 
to those available in the Community Viz. software through the case website.  
The layers for these scenarios were converted into PostGIS with the help of OGR/ 
GDAL libraries. Then each of the map’s database is separately built into a new folder 
structure of ZCO datastore; layers; Symbolizers and Styles. The content of each folder can 
now be contained within and customized and called in say portlets whenever needed.  
6.2 Website Framework 
 
‘open–planning’ – an open resource for collaborative decision-making 
‘open-planning’ is developed as an online database driven, client-server application 
suite specifically designed for the thesis experiment to support decision-making. But we can 
re-use the same architecture and technology tools for other projects of similar needs making 
minor modifications. Based on its need to group Community Viz functionalities with 
collaboration support, the application aims to provide interactive mapping with GIS data 
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within a content management system. It also provides group collaboration features through a 
threaded discussion forum. A standard web browser such as Internet Explorer, Netscape or 
Mozilla may be used to connect to the ‘open-planning’ web server.  
Providing citizens with information and decision-aids is the primary function of this 
Internet platform. Background information about the Ames Urban Fringe Plan, its methods 
and planning procedures, documents, meeting announcements (launched via an events 
calendar) and updates on the progress of the plan form the core of information. The geo-
referenced land use scenario planning data is visualized in the Internet through interactive 
maps. Since all the software and tools used were built with open source technologies and 
platforms, there have been no costs involved in building the application other than the 
minimal monthly fee for hosting the website and domain name registration. 
 
The ‘open-planning’ Process 
Successful deployment of an online application requires that a number of steps be 
carried out to implement the application for the specific land-use planning issues to be 
addressed. These include: 
1. Definition of the problem (issue and goals) 
2. Identification of the relevant stakeholders 
3. Development of decision criteria/ indicators 
4. Collection of data 
5. Construct the scenarios on set criteria 
6. Calculate the indicator values against the set criteria to be compared amongst the 
different scenarios 
7. Setting up the online application (server, website, and programs) to: 
a. display background and educational material to user in the information folder 
b. display the consent form to the participant when accessed 
c. display help and additional information (dynamically changing with each 
scenario) 
d. display of the scenario information for each scenario 
e. display of scenario maps with preset layers 
f. display additional layer information provided on interaction with the map 
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g. accept input 'form' data for each scenario made available at the map interface 
The display, input capture, and data collection tasks are performed at the time of use, 
but they should be properly set up beforehand. See Appendix A for screen-shots of the 
demonstration website.  
 
Problem Definition 
As with any decision process, the first step is to define the problem to be addressed; 
and the goals of the process. This includes a clear statement of the definition and scope of the 
issue, as well as defining the geographic region to be considered as the ‘study area’. This step 
should be performed in conjunction with the second step: identifying stakeholders. 
Encouraging transparency of the process by involving stakeholders early on helps to build 
faith in the process and ownership of the outcome. In many cases, the issue will be relatively 
clear a priori and the interested stakeholders will be self-evident, simplifying the process of 
consulting them to develop a problem definition. The goals of this project are to demonstrate 
the use of ‘open-planning’ for land-use planning of the Story County Study Area and in the 
process evaluate the ‘effectiveness’ of the application. 
 
Criteria Development 
Development of the criteria in the decision process is based on information from the previous 
input collected from stakeholder interviews, discussions with the planning staff of Story 
County and the City of Ames with reference to the Ames Urban Fringe Plan report.  For 
example, one of the criteria used in the open-planning demonstration site is distance from 
services.  If stakeholders cannot understand the rationale behind the scenarios’ assumptions 
and criteria, then they’ll treat them with less interest. So this needs to be presented in the 
‘information’ section. 
 
Setting Up the Website and Application 
Once the parcel layers are ready, they may be included in the online application. 
Assembling an open-planning application involves setting up an Internet map server, if one is 
not already available. For Open-Planning, a CMS + WebGIS framework was employed. A 
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Windows XP computer was used and loaded with zope web server, map server software, and 
database software for tracking submissions.  
Setup of the demonstration web server and installation of PrimaGIS required a 
number of re-installs of the server software and adjusting code to match the different versions 
of the different packages, before the combination of all the different packages worked 
together properly. But now, the installation on windows has been made much simpler with 
build-out packages. PostGIS/ PostGreSQL was setup to handle user-input and store it in a 
spatial database. uDIG, a desktop GIS software was used to process the data and to perform 
geo-processing functions for out analysis purposes. PrimaGIS uses geoArchetypes content 
objects extending visual, text and hyperlinked content to spatial data layers. 
6.3 Operationalization 
In Plone, different levels of access can be operationalized by managing the privileges 
of the users with defined roles to manage content. These roles are collections of permissions; 
the most common role is the Member role, which is any member of the portal. Thereby, 
differential access to posting and editing data could be provided with member’s registration 
if necessary. We can also define additional roles, if we need to create a new discrete unit of 
permissions that we can then combine to make up a Group. Although a lot of customization 
is possible, we have only worked on adding more products and tools that would enhance the 
basic Plone site to meet our needs. In the process we customized the interface logo and 
established the mail server that Plone uses to the author's personal Eudora mail server. 
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Component framework of the application 
adapted from: Von Haaren, C and Warren-Kretzschmar, B. 
2006.  
PrimaGIS architecture, 
http://primagis.fi/documentation 
 
Figure 21. Component framework and architecture behind the application 
 
The interactive system is developed as a modular system, comprised a tool box of 
open source components which can be implemented by the community as required. 
These components are designed to maximize their usability by non-technical users for 
making maps and annotating community spaces and structures, levering publicly available 
spatial data and community information resources in an open source framework, and 
networking between user groups and organizations working towards common goals of 
community empowerment and social action. Thereby, the base map interface becomes a 
platform for public dissemination and intervention. 
This application consists of an online, interactive mapping website, designed both to educate 
the user and to assist the decision-making process itself, through its ability to collect input 
from the stakeholders on their preferences for specific factors in the decision. The website is 
structured into four different interfaces of participation: 
1. Information Library 
2. Discussion 
3. Scenario mapping 
4. User preferences/ Voting 
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Since the user may not be sophisticated with mapping, help section is provided both 
separately and within the mapping interface for map navigation. At the end of the 
participation the participants are presented with a survey feedback form to fill in.  
6.3.1 Information Library 
Information is presented in a library of available documents mainly in the form of text 
about the process. Data in the form of reports can be downloaded from this area but the main 
focus is to explain what is happening in the project context and inform the residents on the 
situation and status of the project. A gallery display of the previous process findings and 
recommendations; and additional links to resources are made available. This section shall 
also provide data and information of existing and projected conditions of the area that can be 
downloaded as and when needed. 
6.3.2 Discussion 
This section consists of a bullet-in board which enables registered users to post 
comments and involve in threaded discussions moderated by the administrator. Participants 
are free to participate in the threads of the discussion that interest them, and are also given 
the ability to start new threads in the discussion forum. The discussion can be monitored for 
offensive posts by the investigators. Discussion forums offer citizen groups, the opportunity 
to network and discuss controversial issues, regardless of time or place. Discussion is also 
enabled through the mapping interface by referencing the documents in the discussion forum 
(making these objects geo-aware). To have a control over the content of the discussions: the 
comments and documents are published after administrator/ manager’s review. Depending on 
the nature of the process this feature could be modified to provide faster and more open 
access to publish by either providing more rights to the end user or removing the moderation 
feature. 
6.3.3 Scenario Mapping 
This section of the site presents mappable information. The base map shall serve as 
the interface to mark and post comments and suggestions. In the map interface the users can 
add comments and pictures through the use of archetypes that are geo-aware by clicking on 
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the map and referencing to an object uploaded into the interface.  Users can interactively 
view the landscape plan, pan and zoom, and specify the map content, displaying different 
layers with dynamically generated legends. The ease of using the interactive maps, fast 
loading time, naturally increases with improved hardware and faster Internet connections. 
 
The data used to create these scenarios were: 
 Land Use data: Land use distribution in the surrounding region. 
 Existing & proposed services/ infrastructure: roads, sewer, water - (polyline data and 
respective unit costs) 
 Agriculture suitability rating of farmland (LESA rating). 
 Zoning regulations and Land Use policy constraints. 
 
The Indicators calculated to compare the scenarios are: 
 Prime farmland lost (acres) 
 Housing supply at Build out potential of each scenario 
 
6.3.4 User preferences/ Voting 
At this preliminary stage, the voting is done through h a form where the user enters the rank 
order of all the different scenarios. These entries reach the site administrator through e-mail. 
They can also be populated into a chart, but right now, we are collecting this data and 
digitizing it again into our local machine for further interaction.  
6.3.5 Survey Feedback 
A Survey questionnaire was developed to research the effectiveness of the interface. This 
survey is presented on the website through a tab. Although anyone who visits the website can 
fill in the survey, the link to the website was shared with limited number of individuals: 
planning staff of the city of Ames; Planning staff and members of Inter-Agency Review 
Team (IART) of Story County.  
Screenshots of the demonstration site are available in Appendix A. 
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Chapter 7: A$ALYSIS OF RESULTS 
 
This chapter will address three aspects: provide a brief overview of the 
implementation of testing procedures for the study; present quantitative and qualitative 
results of the survey and other observations; and thirdly, analysis of the tool’s ‘fit’ with its 
contextual setting is provided based on the interviews with the two planners involved in the 
project.  
7.1 Survey Design 
As the scenarios used on the website were not yet finalized for what was to be 
presented in the public meetings, the Story County staff expressed concern about people 
outside of their staff using this prototype. They anticipated that the users may misunderstand 
the scenarios presented and other information as those to be presented by Story County and 
deem final. To avoid this confusion, a limited group of testers were pre-selected to conduct 
the beta-test of the website: Planning staff of the city of Ames; Planning staff and members 
of Inter-Agency Review Team (IART) of Story County. An invitation asking these testers to 
participate was sent through Leanne Harter, Planning Director for Story County and Jeff 
Benson Planner, City of Ames. All the potential testers were requested to access the website, 
explore the tool and then later respond to the survey feedback   questions. The purpose of the 
survey was to evaluate the effectiveness of the website application and the potential for 
future use of such a concept as a tool and to facilitate the public participation process. 
Interview questions were developed from the literature review in general and 
specifically, to gather data on the users’ usability of the interface and their thoughts on the 
online application as an effective participation tool both at session and phase levels.  
Out of the fourteen people who were invited to participate, we had eight respondents 
to the survey that included: three IART members, three planners from Story County Planning 
and Zoning, and two planners from the City of Ames planning staff.  
The quantitative methods were analyzed in a descriptive fashion as the sample size 
was too small to come to any conclusions. The qualitative data was analyzed by reviewing 
the participant responses to the questions that requested comments from the users.  
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7.2 Quantitaive Survey Results 
The Survey was organized into four categories of questioning: 
I. Participant’s characteristics 
II. Perceived factors of effectiveness 
III. Perceived value of System Components 
IV. Perceptions on balance and trust-building capabilities 
 
The questions in each of those categories are as follows: 
 
I. Participant’s characteristics: 
1. In what role did you participate in this website 
2. How would you rate your confidence with computers? 
3. What is your level of Geographic Information Systems (GIS) expertise? 
 
II. Perceived factors of effectiveness: 
4. To what degree of effectiveness, do you think this web application offers towards 
public participation? 
5. How would you rate the usability of interface and controls? 
6. How would you rate this website application’s easiness to understand? 
a. Did you need to consult the help to find out what to do? 
7. How would you rate the Application’s flexibility? 
8. How would you rate the Application’s transparency? 
9. How would you rate the Application’s speed? 
a. Which Internet connection are you using? 
10. If such a GIS application were made available, would the general public use it? 
 
III. Perceived value of System Components: 
11.  
a. How do you see the value in this application in serving public education/ 
information? 
b. How do you see the value in this application in serving Discussion/ Group - 
collaboration? 
c. How do you see the value in this application in serving public input? 
d. How do you see the value in this application in decision-making? 
 
IV. Perceptions on balance and trust-building capabilities:  
12. How would you compare this decision-making tool to your earlier experiences in 
public participation in a community setting? 
13. How do you feel about application's balance of public input and scientific analysis? 
14. Do you think the availability of this tool would help enhance the people's trust in the 
council/ board's decision-making?  
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For this analysis, the survey results are broken down by each question. The initial part 
of the survey sought to identify respondents’ characteristics, their confidence with computers 
in general and their level of expertise in GIS in particular. These questions provide the 
researcher with a general understanding of the participants in this study. The results of this 
set of data are presented in Tables 8 to 10. Six of the eight participants are from Story County 
and this includes three planners and three review committee members. Two planners from 
the City of Ames participated in the survey.  
 Question Frequencies % 
1 In what role did you participate in this website   
 [public official/ IART member] of Story County 6 75 
 planning official with the City of Ames 2 25 
Table 8. Survey Participant’s role 
 
Most of the respondents considered themselves either being good or very good with 
computers, and to a lesser extent with GIS. It is noted that the same participation exercise 
conducted on the general public may produce different responses considering their levels of 
computer and GIS familiarity. 
 
 Question Frequencies % Mean MAX 
2 
How would you rate your confidence with 
computers?   4 5 
 Very good 3 37.5   
 Good 2 25   
 Average 3 37.5   
 Poor 0 0   
 VeryPoor 0 0   
      
3 
What is your level of Geographic 
Information Systems (GIS) expertise?   3.75 5 
 Very good 2 25   
 Good 3 37.5   
 Average 2 25   
 Poor 1 12.5   
 VeryPoor 0 0   
Table 9. Respondents’ level of GIS/ Computer competency 
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The second part of the questionnaire considered topics that refer to the prototype such 
as its effectiveness, usability of the interface, its easiness to understand, flexibility, 
transparency and speed. This part of the questionnaire was geared towards analyzing the 
usability of the prototype and whether it would be beneficial to planning processes 
 
 Question Frequencies % Mean MAX 
4 To what degree of effectiveness, do you 
think this web application offers towards 
public participation? 
  2.88 4 
 very effective 2 25   
 Effective 4 50   
 Neutral 1 12.5   
 not effective 1 12.5   
 not effective at all 0 0   
Table 10. Degree of Effectiveness 
 
The difficulty lies in the fact that effectiveness in the participation domain is not an 
obvious, uni-dimensional and objective quality (such as distance) that can be easily 
identified, described, and then measured. Indeed, there are clearly many aspects to the 
concept of “participation exercise effectiveness”. It should be noted that the survey question 
does not define effectiveness explicitly, and so even considering that most of the members of 
the user group are planners it may not be fair to assume that they consider fairness and 
competency as the determinants of the tools’ effectiveness. A better way to measure the 
tool’s influence on the users’ knowledge competency is by conducting survey questions on 
the users’ level of understanding before and after the user explores the tool. But given the 
small time frame, the hypothetical nature of the project, and the planners’ prior knowledge of 
the technical matters of land use planning, the potential knowledge/ information that they 
may gain would not be equivalent to what is expected in a public participant’s experience in 
a real scenario. Thus an assumptive planners’ opinion of the tool’s potential effectiveness in 
offering public participation becomes valuable. Table 11 shows that 75% of the respondents 
believing the tool to be effective or very effective. A mean score of 2.88 out of 4, also 
reflects a promising opinion on the tool’s effectiveness to aid public participation.  
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 Question Frequencies % Mean MAX 
5 How would you rate the usability of 
interface and controls? (This includes factors 
such as knowing what button to press to do 
what you want) 
  2.63 4 
 very usable 0 0   
 Usable 6 75   
 Neutral 1 12.5   
 Not usable 1 12.5   
 Not usable at all 0 0   
Table 11. Usability of interface and controls 
 
Again, testing usability of the interface in the strict sense would actually require the 
investigator to define usability against which it has to be measured. As discussed in the case 
of measuring effectiveness, usability is measured by explicit feedback from the users rather 
than a qualitative analysis of the procedures. In the question, usability is explained as 
including factors like knowing what buttons to press etc, to do what the user wants. And 
similar to the results of effectiveness, Table 12 shows that 75% of the respondents thought 
the interface and controls were useful. A mean score of 2.63 out of 4 reflects a considerably 
promising opinion of the respondents on the tool’s usability in public participation scenarios.  
 
 Question Frequencies % Mean MAX 
6 How would you rate this website 
application’s easiness to understand? (This 
includes factors such as understanding what the 
user is presented with etc,) 
  3.75 5 
 Very good 2 25   
 Good 3 37.5   
 Average 2 25   
 Poor 1 12.5   
 Very Poor 0 0   
      
6
a 
Did you need to consult the help to find out 
what to do? 
  0.13 1 
 Yes 1 12.5   
 No 7 87.5   
Table 12. The application’s easiness to understand 
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In rating the tool’s easiness to understand the users had distributed opinion, with 
62.5% feeling it was good (or very good) and 87.5% of them feeling it was average or better. 
Though these ratings may be good enough to consider the tool’s easiness to understand, 
considering that the reviewers’ understanding of land use planning and issues related to it is 
greater than the average citizen, one should be cautious in determining the tool’s easiness in 
relationship with the lay user. Comments also indicate that the need for the text to be written 
clearly and simply avoiding technical jargon and legalistic terms. 
 
 Question Frequencies % Mean MAX 
7 How would you rate the Application’s 
flexibility? (Factors to consider include 
whether the system allowed you to choose/ 
make changes in criteria selection, weights 
assignment etc.) 
  3.63 5 
 Very good 1 12.5   
 Good 3 37.5   
 Average 4 50   
 Poor 0 0   
 VeryPoor 0 0   
      
8 How would you rate the Application’s 
transparency? (Factors to consider include 
whether the system provides you with the 
information necessary and the logic for the 
results.) 
  3.5 5 
 Very good 1 12.5   
 Good 2 25   
 Average 5 62.5   
 Poor 0 0   
 VeryPoor 0 0   
Table 13. The application’s flexibility and transparency 
  
The tool also scores well in areas of flexibility and transparency. Flexibility is 
incorporated in the system allowing users to choose/ make changes in criteria selection etc, 
and providing the ability to explore the different ideas presented. Although the tool has 
potential to adopt many of these characteristics, at the testing stage only the basic layer-level 
interactions were presented in the map interface. Even with that, the respondents offered a 
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generous rating of 100% average and above; and 50% good or very good. This does not bode 
very well to the levels of flexibility desired, but again considering that the tool has plenty of 
scope for customization to incorporate more flexibility implies that this can be well resolved. 
And similar is the case with transparency, only a little more challenging. In the 
interface presented to the user, no explanations were given to how those mapped information 
were generated. And whatever information was presented in mouse-over tablets were not 
experienced by many respondents and hence the low rating. The nomenclature of the layers 
also was a common concern – more understandable naming would help clarifying what each 
layer is about. Although all the respondents thought the application was average or better in 
matters of transparency, only 37.5% of them though it was good or better. This can be vastly 
improved. And considering the high confidence interval of 22.79% (~23%), means that only 
26% to 49% of the users thought the transparency was good enough. This is a cause of 
concern to the investigator, as “Document access and procedural transparency reduce the 
sense that decisions are made behind closed doors” (Cross. 1999; Dawes et al. 1999 cited by 
Shulman and Schlosberg 2002). 
 
 Question Frequencies % Mean MAX 
9 How would you rate the Application’s 
speed? (Factors to consider include 
responsiveness, time taken to display images, 
initial load time and the time it takes to pan or 
zoom.) 
  2.88 5 
 Very good 1 12.5   
 Good 2 25   
 Average 2 25   
 Poor 1 12.5   
 Very Poor 2 25   
      
9a Which Internet connection are you using?     
 high-speed 5 62.5   
 dial-up 2 25   
 not sure 1 12.5   
Table 14. Speed of the application 
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The speed of the application was considered a crucial issue, especially when some of 
the users used dial-up connection. And considering that only 25% of the users were using 
dial up, the fact that only 62.5% of the users thought the speed was average or better is a 
cause of concern. And 37.5% of the users have rated the application’s speed as poor or very 
poor. The fact that this server was hosted on a home PC which is only of moderate speed and 
whose disk space was also being heavily consumed by other projects means that cleaning up 
the server and regular restarts can boost the speed a lot. And in the map interface aerial 
images may be turned off so that all the rest of the layers would be loaded fast enough and 
the user can later load the aerial image if needed. It is also interesting that a user with dial up 
connection rated the speed to be very good, while another user with high-speed connection 
rated it very poor, all the more warning that fluctuations of speed can be an issue at different 
times of access. 
Now, considering the definition of effectiveness of the online application as a 
dependent on the application's flexibility, transparency, speed, easiness to understand and 
access, the mean value of all those individual scores is calculated. The mean effectiveness 
from these items on a scale of 5 is 3.44. This is in close proximity to the perceived value of 
effectiveness of 3.6 as responded by the users (2.88 on a scale of 4). This adds to the internal 
reliability of the study which is particularly important with regard to multiple-item scales in 
questionnaires (Bryman and Cramer 1997), in which a number of items are purported to 
measure the same concept. 
The third part of the questionnaire was to evaluate the application at the individual 
functional/ phase level: its appropriateness as an input gathering tool; discussion/ group-
collaboration; and decision-making tool.  
 Question Frequencies % Mean MAX 
10 If such a GIS application were made 
available, would the general public use it? 
  1.57 3 
 A significant no. of people 1 12.5   
 A moderate no. of people 2 25   
 A few people 4 50   
 None 0 0   
 not sure 1 12.5   
Table 15. Perceptions of the application’s accesibility to the general public 
96 
 
 
As the Internet connection accessibility data was not available with the investigator, 
the accessibility and motivation aspects of the public in general, were also covered within the 
survey. The planners and reviewers opinion about the expected use of the tool by the public 
would also implicitly indicate their belief in the tool to work in a real-time setting. While 
50% of the users thought only a few people would use it 37.5% of the people thought a 
moderate to significant number of people would use it. Considering that such a tool has not 
been tried here before, participation by a few people (who may not otherwise participate at 
all) would be a step towards increasing access. And the motivation part may be more 
important, and is not limited to either this tool or this project even. Looking at award winning 
examples of participation in Cheyenne WY and Youngstown OH, we could ask: how can we 
motivate the general public to take a more active part in the public participation processes of 
their communities? And certainly this is a concern not specific to this case. Communities all 
over the country are working in some innovative ways to get the attention of the public – 
marketing and publicizing are an essential requirement for a good turnout of participants, and 
these local planners need to take those extra steps to ensure that the interest in public 
participation that has been historically strong in Ames and Story County does not weaken 
with the recent climate of mistrust after some politically charged decisions. And Jeff Benson, 
planner for the City of Ames seems to be well aware of that when he says ‘Taking cue from 
these APA award winning processes, it is clear that marketing, publicizing and motivating 
people to be involved and to participate in the discussions is a very key criterion for success.’ 
(Personal Conversation, 25.03.2007). 
In the last segment, the respondents were asked to compare this experience with that 
of their earlier involvement in public-participation in a community setting. The questionnaire 
also sought respondents’ thoughts on the balance of public input and scientific analysis and 
its capability of enhancing people’s trust in the council/ board’s decision making system.  
The system level question then is: what system capabilities seem to have more value? 
The planners and reviewers who responded see the value in application serving public 
education/ information from low to medium to high in pretty much the same manner. With 
75% of the people seeing its value as medium to high, this capability seems important. An 
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important message from the comments has been the clarity of the information presented is of 
paramount importance. 
The response to Discussion/ Group-collaboration service is also the same, meaning 
they observe it to be equally important. It may be fair to imagine that they would have seen 
more value in the discussion forum, had the tool been actually used to fully experience the 
discussion forums and their compatibility with other modes of discussion. 
The respondents appreciated the tool in providing a great spot to voice their concerns, 
‘especially if people have different interest, schedules and levels of attention’. There also 
seems a concern about the inability of this discussion forum replacing the face-to-face 
interactions whose many important ingredients like body language, gestures etc cannot be 
captured over the computer. This is perfectly true. The discussion forum is intended only to 
extend the discussion outside the public meeting but does not replace traditional forms of 
communication. 
The respondents also seem to see more value in the tool as a means to receive input 
data from the citizens. With 25% of the people seeing high value in it, and 62.5% see 
medium value in it, and one of the respondents is not sure about it. As the application has 
many interfaces of providing input specific to scenarios in those comments or overall 
comments it is expected to have high value. But the application also has high potential to 
have some user interaction to provide input criteria dynamically reflected on the scenarios 
through the PostGIS database connections. If we were able to present those capabilities then 
there could be even more value assigned to the tool’s user input capabilities. 
It was expected for ‘decision-making capabilities’ to be assigned the least value, 
especially as the indicators of each scenario are not compared in the same visual interface. 
The voting component could also be seen as too simplistic, uncontrolled, and early in the 
process. On the whole there has not been much variation in their views of which capability 
has more value, though understandably the user input has more value, especially if the time 
the user has to explore the website, and interact with the interface and other people is 
minimal. 
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 Question Frequencies % Mean MAX 
11a 
How do you see the value in this 
application in serving public 
education/ information?   3.13 4 
 High Value 3 37.5   
 Medium 3 37.5   
 Low 2 25   
 None 0 0   
 Not Sure 0 0   
      
11b 
How do you see the value in this 
application in serving Discussion/ 
Group - collaboration?   3.13 4 
 High Value 3 37.5   
 Medium 3 37.5   
 Low 2 25   
 None 0 0   
 Not Sure 0 0   
      
11c 
How do you see the value in this 
application in serving public input?   3.29 4 
 High Value 2 25   
 Medium 5 62.5   
 Low 0 0   
 None 0 0   
 Not Sure 1 12.5   
      
11d 
How do you see the value in this 
application in decision-making?   3.14 4 
 High Value 2 25   
 Medium 4 50   
 Low 1 12.5   
 None 0 0   
 Not Sure 1 12.5   
Table 16. System Capabilities 
.  
The next question asked the participants if this decision-making tool would stand 
better than their earlier experiences in public participation in a community setting. The 
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frequencies are almost equally distributed, but slightly in favor of the participants’ earlier 
experiences (face-to-face interactions).  
 Question Frequencies % Mean MAX 
12 
How would you compare this decision-
making tool to your earlier experiences in 
public participation in a community 
setting?   1.88 3 
 More appropriate    2 25   
 Just as appropriate     3 37.5   
 Less Appropriate     3 37.5   
 Not Sure  0   
Table 17. Comparing the application with traditional formats of participation 
 
It may not be of best use to compare both the situations in an either/ or format but 
rather in ways that both these mediums of participation could complement each other. But it 
is also valuable to know, that the planners and review committee members are keener on 
face-to-face interactions. 
Another key ingredient to a successful implementation of public participation is 
having the right balance of public input and scientific analysis. Other than one user who was 
not sure, the response overwhelmingly stated that the balance was about right.  
 Question Frequencies % Mean MAX 
13 
How do you feel about application's 
balance of public input and scientific 
analysis?     
 Not enough public input     0   
 About Right 7 87.5   
 Not enough scientific input  0 0   
 Not Sure 1 12.5   
Table 18. The application’s balance of public input and scientific analysis 
 
Since the respondents here were not resolving conflict striking that even balance is 
good. But if the intended users were quite divided, then more emphasis on discussion and 
public input to arrive at a sharable vision may be more important than scientific analysis. 
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50% of the respondents perceived that the availability of this tool would help enhance 
the public’s trust in the council/ board’s decision making. Three of them were not sure and 
one person thought that this tool would not help enhance the people’s trust in the decision-
making body. This response is definitely a positive sign, and more trust can be gained by 
keeping the tool and the process transparent and flexible and making sure that proper 
channels of input are created, maintained and if possible responded to. 
 
 Question Frequencies % Mean MAX 
14 
Do you think the availability of this tool 
would help enhance the people's trust in 
the council/ board's decision-making?   0.8 1 
 Yes 4 50   
 No 1 12.5   
 Not Sure 3 37.5   
Table 19. The application’s capability in trust-building 
7.3 Qualitative Survey Results 
The users also made comments on the areas they thought were difficult to understand: 
‘The content was more of a problem than the navigation’. This again reiterates the importance of 
presenting complex information carefully explaining with examples. Although content legibility 
was a concern and suggested to be beta tested before implementation, it also tells us that some 
information available was not being reached. There was information in the site settings tab where 
it mentions about varying the size of the text with the user needs. Infact most websites make this 
feature possible with the ‘Ctrl’ key and ‘+’ key  or the ‘Ctrl’ key and ‘-’ key  combinations 
pressed together for enlarging and shrinking text size respectively.  There was also a concern 
with the size of the charts and the amount of information it provided. Providing changes to 
content is a much easier task to accomplish and a good sign if the comments are only about the 
content and not the navigation. As the scenarios were still in the discussions stage at the time we 
published that information, only the information that we had at the time was published and at 
times falling short of what was needed. 
At the end of the survey, users were requested to fill in additional comments that they 
wanted to share. Most of them provided insight about what they liked – the easy to use 
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uncluttered interface; and things they didn’t like: speed and whatever information was not 
clear etc,. Some of those comments are presented here: 
 This is very user friendly. I did not explore all options but got a good overview 
of the site. 
 VERY SLOW web site (specially the  Scenario section) - General concept is 
good - Information Page: - Take forever for information to display - ?ew 
PDF file should open in a different browser. 
 Very nice design - extremely easy to navigate, clean and clear, but still looks 
good. Very impressed - I would stay in touch with things happening in Story 
County via this website. 
 The application needs the ability to zoom to addresses so that people can see 
the impact of policy on their own property. There should also be an option to 
switch between maps while preserving a field of view for easy comparison of 
the different scenarios. 
 Very promising. 
 
7.4 Planner Interviews 
Seeking to find the opportunities and challenges in implementing a tool like the 
Open-planning website in the context of Story County/ Ames area, Jeff Benson, Planner, City 
of Ames; and Leanne Harter, Planning Director, Story County Planning & Zoning were 
interviewed. Both of them are also closely involved with the planning of the ‘Story County 
Study Area’ and the Ames Urban Fringe Plan. 
Through the interviews we sought more information about the context of the project 
location (Story County and Ames) to seek ways to improve the level of participation specific 
to the place. It also sought the two planners’ perspectives on the tool from an implementation 
standpoint, specific to the context and nature of the place.  
Both the planners strongly believe in the values of citizen participation – one of the 
most important elements in good, sound planning practice. Both the planners have been 
involved in their jurisdictional participation plans. Mr.Benson believed that local 
governments in general provide the best opportunities for the citizens to have an impact than 
do the other higher forms of government. He also feels that Ames has a strong tradition of 
community involvement and over the years has built structures of participation both by the 
agencies as well as the interest groups themselves. On ways to improve the level of 
participation in general he cited the need for marketing and publicizing the events – a strong 
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need to motivate people to get involved. Another point of concern is that people who have 
been active long enough have developed strong worldviews and are usually take strong stand 
on issues even before they into the public realm of discussion. This could mean that certain 
projects in the Ames area may need conflict resolution as a strong component and so more 
emphasis on discussion tools and consensus approaches may have to be built in. Ms.Harter 
believes that Story County has many a time taken extra steps to involve the public through 
many campaigns although they were not always successful in motivating the people to 
participate. She believes that the content of discussion rather than the implementing 
technique is critical for participation’s success. She also feels that recognizing the rapid 
changes occurring in communication, we as planners need to evaluate how people are getting 
involved, through what means and what levels.  
 Both of them believe in Internet as a viable medium of participation. In fact, Mr. 
Benson opined that he has always felt a need for a tool to support his sub-area planning 
studies. He is specifically concerned with the one-way mode of communication that exists on 
static websites and instead prefers a dynamically linked information avenues where the user 
can avail the information as per his/ her interest. And Ames being a college town makes it 
particularly unique as students who constitute half of its population are usually not connected 
to the place. The Internet as an attractive medium to this audience can help in getting them 
more involved. Story County has also been taking forward steps on the e-way setting up 
permitting programs that allow applicants to track their permitting process online etc. As one 
would come to expect, funding is the key factor for such new programs to happen. And 
especially since funding is a strong component in choosing a tool, a tool like ‘Open-
Planning’ built completely free from open source technology which only needs hosting 
services that could be handled by the Story Count Information Technology division makes it 
a good choice.  
Mr. Benson recommends having structure in place to capture the user inputs and other 
information in a way accessible to the decision-makers. A keyword structure helps in pattern 
matching and grouping input together in tags – a feature supported by Plone. In order to 
obtain useful input, specific questions should be constructed so that we could then observe 
the users’ opinions on some real concrete things – their preferences etc, like we do with 
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scenarios. He believes the output that comes from such deliberations have been influential 
although there needs to be a proper way to communicate different inputs coming from 
different media and the public forums. Ms. Harter also agrees that input from any medium is 
treated the same, understanding that we as individuals may prefer different means of 
communication whichever works best for us. 
Mr. Benson is also concerned about maintaining a balanced view through different 
streams of interaction and thinks that tools like ‘open-planning’ could be a way to encourage 
people to have more substantive involvement on the outcome rather than a yes/ no choice on 
a proposal. For Ms. Harter, the chief concern is budgetary considerations in bringing the 
Story County website to practice e-government initiatives. 
While Mr. Benson thinks differential access to Internet is not a huge concern in a 
town like Ames, he also cites a survey conducted by him in 2002, where more people 
preferred information to be presented to them with their utility bills rather than e-mails or 
other procedures. He also cautions that we can only provide a system but cannot force it upon 
the public. Ms. Harter is doubtful about the access and reach a website would enjoy in the 
rural areas of Story County. She is also concerned that she will need full support from the IT 
department of Story County before she can discuss the implementation of the website.  
Regarding implementation issues, Mr. Benson urges that digital communications like 
the website should be a part of a larger effort that can create a lot of activity around the 
website to sustain the participant’s interest. He also mentions that relying on one tool will not 
work and cites that even award winning participation projects have only followed many 
traditional forums of participation, but ensuring that all of them were tied together.  
The City of Ames is ably equipped with a sizable planning staff that can implement 
and monitor such a website tool. A moderator/ planner would manage the content of the site, 
adjust the interactive elements as needed, collect input and provide feedback whenever 
necessary. Story County staff on the other hand would need additional training to implement 
such a tool.  
Mr.Benson thinks that the tool should be limited only to long range planning 
activities geared towards policy planning and not on proposals that require policy and code 
implementation. (That determination should be made on information presented at a public 
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meeting where all parties concerned have equal opportunity to see and hear the information 
upon which a decision is based). Ms.Harter states that certain decisions have to be done 
according to procedural requirements set forth in the Code of Iowa wherein the online 
participation process may not be unsuitable.  In addition, the “willingness” on the part of the 
ultimate decision makers to embrace the tools and process would establish its role in the 
county. 
On the tool’s effectiveness Mr. Benson thinks it could be very effective in a well-
educated, active community like Ames.  People here are busy with many activities and it may 
take only a little more convenience to get more people involved in planning the future of the 
community, especially when it is not a project in their back yard (which most will always 
show up for).  Another interesting point he makes is that if the procedure is structured not to 
be “controlled” by the City, then it can the add credibility and may stimulate more of the 
basic networking that is sorely needed right now, in order for residents to rediscover each 
other and rediscover their common strong attachment to the community.  
 Ms. Harter thinks the tool could be used in situations like the one it is being tested on- 
Study Area Plan of the Ames Urban Fringe Area. She also sees it fit with the Story County’s 
adopted action plan, which has a number of special area plans. She thinks they would use it if 
it was available, and given their highly-educated public, this would be a very effective tool. 
Story County and the City of Ames have different concerns in terms of their ability, 
and issues regarding the tool’s implementation for their purposes. Although both of them 
perceive similar opportunities from the tool they have slightly different challenges in 
implementing it. Also the audiences, access and other issues for each of the areas are quite 
different and may need different kinds of treatment/ tool set-up. 
Both the planners strongly agree on the tool’s effectiveness in their context of long-
range/ sub-area planning. They also feel that given their conditions and audience the 
availability of the tool it could be very well implemented after meeting with minor concerns. 
From the survey feedback and discussion with planners, it is clear that tools like ‘open-
planning’ can be implemented within both the jurisdictions.  
The conversations with both the planners can be summarized by identifying some 
keywords associated with each of their viewpoints: 
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 Mr. Benson‘s viewpoints on participation and ‘open-planning’ revolved 
around the issues of motivation, involvement, balance, structure, college-town 
and long-range planning. 
 Ms. Harter’s viewpoints on participation and ‘open-planning’ were concerned 
with budgetary considerations, meeting procedural requirements (Code of 
Iowa), decision makers’ interest, special area plans. 
 
Challenges and Opportunities 
The challenges and opportunities in implementing ‘open-planning’ like tools in the City of 
Ames are listed below. 
Challenges 
1. Although the residents of Ames are well involved in the community, pre-decided 
opinions dominate the discussion – need for facilitation in the discussions to open 
them to other viewpoints when needed. 
2. The tool would work best if it is implemented as part of a bigger framework where 
the website is 'the hub' for various community and citizen oriented activities/ 
functions creating a sense of community within the community providing 
information, modes of interaction etc. - a need to keep the people motivated enough 
to participate. 
Opportunities 
1. The population is generally well attracted and used to the Internet medium – 
familiarity makes it easy to adopt. 
2. Have the staff in place who can maintain the tool right away. 
3. The city has a good history of community involvement.  
 
 The challenges and opportunities in implementing ‘open-planning’ like tools in Story 
County are listed below. 
Challenges: 
1. Access to the Internet can be an issue – many people do not have Internet connection, 
and most of them are dial-up connections. 
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2. Budget constraints are a big issue in implementing anything – this tool without any 
costs attached to it may be well received. 
3. Needs good support from the decision-making body and the IT division of Story 
County. 
4. Shortage of personnel and resources to implement and maintain the site right away. 
Opportunities: 
1. The County is already taking measures to provide e-services on its website. Not only 
would the citizens get more and more used to using the Internet for city services, tools 
like ‘open-planning’ may be better received as well. 
2. The tool fits in well to use for working with ‘Special Area Plans’ 
3. Well educated citizens – have a familiarity with the Internet for a rural area. 
 
107 
 
Chapter 8: CO$CLUSIO$S 
This study is based on a case study implementation of an application prototype 
developed to analyze the perception of planners and review committee members on the 
effectiveness of the tool for participation in land use planning decision-making. In order to 
develop the online tool, first a ‘control chart’ featuring ‘state of the art’ tools and 
technologies to build online decision support tools is developed. To give the chart some 
theoretical reference, it is grounded on Jankowski and Nyerges (2001) EAST2 framework. 
Using the influences from each of the constructs relevant to online tool development, a step 
by step process is developed, determining participation needs, technical requirements and 
tool selection as applied to this thesis experiment.  
Then, based on the requirements of decision-support system for the Ames Urban 
Fringe Plan for the ‘Story County Study Area’ site, a similar exercise is conducted to choose 
tools and technologies to build the prototype. The application was built with open source 
tools with four interfaces of participation: Information; Discussion; Scenario mapping; and 
user preference/ voting. In each of the interface, user input is sought using forms, developed 
through customization of Plone and the use of additional products from the Plone CMS 
family. Once the tool was ready to be tested, planners from Story County and the City of 
Ames and members of the Inter Agency Review Team (IART) were invited to participate in 
testing the prototype.  
Out of the fourteen members that were contacted we received responses from eight 
members.  From the survey responses of these eight persons and interview information it was 
concurred that the planners and review committee members view the tool to promote 
‘effective participation’. On the whole the tool is found to be effective as perceived by the 
planning officials and does serve its capabilities to facilitate participation well.  
The perception on which capability of the tool is most valued has been quite 
consistent amongst all four capabilities of the system: providing information; gathering input; 
providing discussion; and providing aid for decision-making. All the four capabilities: public 
education information; discussion/ group-collaboration; collecting user input; and decision-
making were rated to be served well by the application (medium - high value). It was found 
there was only marginal difference in the tool’s capability in serving these four functions as 
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perceived by the participants. The tool’s capability in collecting user input was considered 
slightly more valuable than its other capabilities. 
Although the interviews with the planners from the City of Ames and Story County 
are also positive on the tool’s effectiveness, this has not been determined statistically. 
Discussing the contextual implications, the challenges and the opportunities that the two 
jurisdictions present for the tool to be implemented were covered in the interviews. It may be 
fair to say that given the tool’s availability both local governments would be happy to 
implement it. 
The City of Ames has a good history of community involvement; an educated 
population well familiar with the medium and its staff technically equipped to maintain the 
tool in its implementation. The concerns are the political climate- the polarity of the 
discussions taking place; and the need to implement this tool within a wider framework of 
web-activities served by the city to create enough vitality to that interface. 
Story County is already implementing e-services and open-planning is viewed as an 
additional tool in the same direction. Well educated population could make good use of this 
medium and the tool can ‘fit’ well in the context of the County’s ‘Special Area Plans’. While 
access to the Internet; support from the decision-making body and IT division; and shortage 
of resources (personnel) are a few of the concerns. As budget constraints seem to be the most 
crucial issue in implementing such a tool, the choice of free open source technologies to 
develop the tool is a good one. 
8.1 Implications of findings 
This step by step process prepared for tool development could be used by anyone 
planning to develop an online application for participation from different tools and 
technologies and for the specific requirements dictated by the context. This study also gives a 
descriptive overview on how to set up an interactive online GIS to facilitate participation 
using open source products and specifically with Plone based products. 
 
Use of the Evaluation 
We have attempted to measure effectiveness by ascertaining the opinions of 
participants through interviews, questionnaires, and surveys. To develop a universal 
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effectiveness measure and to confirm its reliability and validity, it will be necessary to test 
the process or instrument in all situations in which it may be used, otherwise it may have 
limits that go undetected. With the scheduling and time constraints in the running of public 
activities, the study was limited only to a very small sample of planners and review members. 
Using a quasi-naturalistic case study, we have analyzed the effectiveness of the prototype 
from two perspectives: on a general overview of the tool and on a functional/ characteristic 
features level: 
In considering the general aspects of the tool, its effectiveness is high. It costs nothing 
to prepare or use the tool; its loading time is acceptable to most of the people, and was 
complained out by only one person. The survey respondents thought the interface was easy to 
understand, and easy to navigate but also felt that the content needs more clarity (in the 
language). This indicates simplification of the text is in order. 
Due to the short duration in which users interacted with the tool, the study could not 
measure the retention of what the participants’ learnt from using the tool (over some time), 
and therefore did not evaluate the knowledge competency gained from using this tool. With 
respect to the perceived level of effectiveness, the users’ rating of 2.88 out of 4 (3.59 out of 
5) indicates that the participants were not overly enthusiastic by the use of the tool while they 
were still relatively satisfied with its effectiveness. 
Given the survey feedback, the use of ‘open-planning’ in real-life decision-making 
processes can be seriously considered as another tool in the policy-making toolbox. While 
the concept can also be used as the basis around which to design a new process, to take full 
advantage of open-planning’s capabilities, it is acknowledged that there is popular concern 
that the online medium will / can not replace the traditional face-to-face mode of 
participation. Therefore, it may be more appropriate to focus on the implementation of the 
‘open-planning’ concept, or components of it, applying it to the existing processes, to 
augment the opportunities for public participation. This application is discussed below: 
8.1.1 Online application as a part of the existing public participation processes 
On its own, the interactive mapping component of open-planning offers the most 
possibilities for augmentation of existing public participation mechanisms. As a tool for data 
sharing, communication, and education of stakeholders, it could be incorporated into many 
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existing processes. Prior to public meetings and hearings, access to online maps would make 
information available before the event, allowing stakeholders to be better prepared for 
discussions at the meeting. The same maps that are shown online could also be shown at the 
meeting or hearing, where a visual representation of data allows for greater understanding 
and more effective communication. In conjunction with online maps, the criteria important to 
other stakeholders would encourage understanding and consideration of alternative 
viewpoints. Another possible scenario is where a citizen advisory committee could use the 
mapping website to share its advice with the public, and to solicit feedback. As an online 
tool, open-planning has the potential to reach a larger group for citizen surveys, through 
libraries and other public access areas. Maps and other interactive or multi-media educational 
materials can easily be included in online materials.  
The balance between ‘user input’ and ‘scientific analysis’ can vary depending on the 
commonality of participants' interests and opinions. ?egotiated rule making, championed by 
the US Environmental Protection Agency (EPA), can be used when stakeholders have strong 
and opposing opinions. Preparing information on open-planning and visualization of diverse 
values would enhance stakeholder understanding of the issues. A GIS analysis tool could 
focus disagreements over the consequences of certain positions, by immediately showing the 
effects of various actions. 
8.1.2 Online application as an additional medium parallel to the existing public 
participation processes 
The open-planning concept and application bring with them the possibilities for a new 
public participation process, with the potential to improve communication with and among 
stakeholders, to enhance public access to government decision-making, and to produce a 
more equitable outcome. What is presented below is a potential public participation process 
designed around open-planning and intended to take full advantage of the benefits this tool 
has to offer. The process uses some aspects of traditional public participation mechanisms as 
well, but re-combines them to work around the online interactive decision-tool. The online 
nature of open-planning would allow for some of the activities usually associated with public 
participation to be moved to an online forum. At the same time, it does not eliminate such 
meetings, recognizing the fact that online collaboration can not replace the benefits of face-
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to-face discussions for eliciting views, sharing ideas, building relationships, and fostering 
understanding among stakeholders.  
 The tool can be tailored to the context where it is being implemented. A ‘critical 
mass’ of participants need to be ensured to generate meaningful discussions. The role of the 
planner as a facilitator of such a tool may also call for some additional duties and 
responsibilities – managing and facilitating the discussion; providing the requested 
information in real time in different mediums; being an advocate of meaningful participation. 
Coordinating the input collected from this medium with those from the traditional medium is 
also crucial. The output from the process needs to be synthesized into a format that can be 
useful to the decision-makers. The staff should be prepared to accommodate comparatively 
huge turn-outs in people attending to the process and thereby the volumes of input received. 
From participants’ responses on areas of the website they felt difficult to understand 
and their general comments on using the tool, a variety of additions, modifications and 
improvements can be suggested. Other features that the users did not get to try were 
themselves (a feature available in the tool). To keep the tool simple and avoid confusion, 
some of open-planning’s features were not explained to the users. These included uploading 
images and links to the map context to facilitate map-based discussion or what Rinner(2003) 
calls ‘Argumentation maps’. In the long run, the participants can develop skills of conducting 
themselves in community discussions empowered with richer information handled to them or 
even better, they themselves creating/ providing information for their fellow participants. 
8.2 Limitations of the research 
The study does not entail the choice of the participation process (method) itself but 
attempts to make the best of the contextual setting it is situated in. Our findings are naturally 
limited by the fact they derive from a single case analysis, and no extensive quantitative data. 
It is not possible to generalize to all conditions. Given the small sample size, further research 
with a sample representative of the general public is warranted to more accurately determine 
the effectiveness of such an online tool in land-use planning. The testing group that we used 
was limited only to a group of planners and review members and the results reflect only their 
perception of the tool’s effectiveness and its capabilities. To test the actual effectiveness of 
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the tool, a realistic study aimed at a sample of the public who will actually use the tool would 
be more important to its success.  
The current version of the ‘open-planning’ website uses a real-world situation in a 
hypothetical testing setting to verify that the concept is workable over the web and to 
demonstrate the functionality of such a tool. Implementation of such an online-application in 
a real-world setting can bring about issues that were not discussed or dealt in the study. The 
application’s flexibility in handling those issues and the capabilities the manager is equipped 
with in handling them – could become a key determinant in the application’s success, but 
was not covered in this study.  
8.3 Recommendations for future work 
8.3.1 Real-world Setting 
The next step would be to test the tool on a current, real-life issue, where the data and 
content are approved and the website implemented through the proper channels (either the 
agency itself or through an independent body authorized by the County and the city). The 
criteria, their sources, and their consequences need to be explained in a much more in-depth 
and hopefully more engaging manner - making the website user friendly would have to be a 
priority, in order to attract and maintain the attention of stakeholders.  
8.3.2 Increased User Interactivity 
Some interesting additions to the functionality of the website could evolve by 
allowing users to add their own criteria to the list, to the list of assumptions say selecting the 
distance from the services that can be treated as high LOS (level of service) or very high 
LOS;  This would shift the tool from scientific analysis towards more public input supported 
decision-analysis, since the user would then be entering their preferences at two levels: the 
criteria that determines the values of the indicators, and the scenarios against each other. This 
can be done with data queries in a query language (SQL) to retrieve and create dynamic 
datasets in a PostGIS database. 
As suggested by one of the members of the gis_python list, another key feature that 
could be very helpful is: ‘an option to switch between maps while preserving a field of view 
for easy comparison of the different scenarios.’ This will allow the user to easily transfer 
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from one scenario to the other like it is possible on desktop GIS software applications. Other 
suggestions like a requested pdf document to open in a new window/ web page could also be 
incorporated. 
As an example of bottom-up planning, the application should be implemented in an 
early identification/exploration phase, and in that way involve the participants in goal setting 
and other early processes that they have not been able to interact with in the current 
application.  
8.3.3 Operational Improvements 
An improved and possibly faster data transfer by a more robust database management 
using the PostGIS and SQL structure will improve the speed of map generation. A 
Frequently Asked Questions (FAQ) section as an interface where the planner can answer to 
the participant’s questions at regular periodical intervals could be very helpful. A ’How to’ 
section would also be a useful piece to make user interaction piece easier. 
8.3.4 Proposed survey procedure 
With the limitations of time, resources and access the survey and quantitative analysis 
that has been conducted for this study is not rigorous enough in evaluating the effectiveness 
of the application. It only infers on the perceptions of a small group of planners. And also, 
some of the participants who had prior association with the investigator may have exhibited 
some bias in their responses.  
The limitations of the survey conducted were: 
1. A limited group of participants that do not represent the actual user group (the 
general public); 
2. Their perceptions of effectiveness were measured by explicit feedback from 
the users and not the effectiveness itself – which would require a qualitative/ 
quantitative analysis of the procedures. 
Aimed to include a broader range of users than used to test this application, the user 
list is targeted to include property owners, realtors, government / staff, and possibly students. 
And having a diverse range of users can bring to light some application needs previously not 
considered. To measure effectiveness (or impact) of the application the survey should be 
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conducted in two parts: an initial survey as the user entered the site, and a follow-up survey 
after they had used the application. These surveys can examine the learning experience of the 
stakeholders by comparing the initial and final survey results. The initial survey would gather 
(1) general background information about the user, (2) indicators of their familiarity with 
GIS applications, land use regulations, and (3) their perceptions of public participation in 
land use planning issues.  
In this study we had defined effective online participation as ‘a participation 
procedure that is cost-effective, presented in an easily understood interface in a transparent, 
flexible and efficient manner’. To measure effectiveness we would then have to measure the 
transparency, flexibility, ease of use and efficiency. 
8.4 Research questions revisited 
1. What are the different Internet tools and technologies that can improve public 
participation in different community settings?  
Various Internet tools and technologies are available to facilitate public 
participation in different participation settings that include tools for information 
delivery, group collaboration and decision-making. 
2. How do we determine the choice of Internet tools and technologies that are 
appropriate for a particular participation setting? 
The proposed step by step process helps us choose tools and technologies that 
are appropriate to a particular context based on the identified key aspects - the level 
of participation, subject domain, degree of sophistication, and access. As this process 
was grounded on EAST2 and macro-micro frameworks, it can be further adapted to 
include further capabilities like group reasoning that may arise in future scenarios. 
3. How do the planning staff and review committee members of Story County and Ames 
area perceive the value and effectiveness of the online application? 
c. Which system capabilities seem to have more value? 
d. What were the opportunities and challenges to implementing the online 
application in the context of Story County/ Ames area? 
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The users seemed to appreciate the ability to provide input the most. If the 
decision-making component is provided with more group collaborative support, and 
the users have more trust in the power that their decision-making in this medium 
entails, decision-making capabilities may seem more valuable.  
Although the findings from the planning officials’ interviews and survey 
responses suggest the tool’s effectiveness, further evidence is necessary concerning 
the real impact of such a tool in its application in a real-world setting and used by the 
citizens at large. So, at best we may conclude with one of the comments a participant 
made about the tool in general – ‘Very promising.’ But, even the best Internet site 
would not be very successful if no one is aware about it. Mr.Benson from the City of 
Ames also agrees that press coverage, flyers, posters and other forms of advertising 
are an important means of informing potential users. A press and information 
campaign right from the start is essential for the success of the Internet site. 
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APPE$DIX A: SCREE$SHOTS 
 
The Homepage (start page) for ‘open-planning’ before login introduces the project to the 
user: 
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And the start page after login provides additional tab-based browsing and editing capabilities: 
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The information page provides the background information to educate the user about the 
project with scientific and value-based information: 
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The help page provides project description and website navigation information: 
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The threaded discussion forum’s list of messages: 
 
 
 
 
Example of a comment threaded with replies: 
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The scenarios main page: 
 
 
 
122 
 
 
The main page of first scenario (No Change Scenario): 
 
 
 
User input for the scenario from the map_interface: 
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Viewing the map_interface with call-out layer information on mousing over map_icon: 
 
 
 
124 
 
Viewing larger image of the indicator chart for the scenario from the map_interface: 
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Vote (Ranking preference) and comments on the four scenarios: 
 
 
 
And the results page on submission: 
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The Zope Interface: 
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APPE$DIX B: FEEDBACK SURVEY 
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